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SCOPE AND METHODOLOGY 
The present study displays in the form of annoted bibliography 
resembles together all the significant literature dealing with the earthquakes 
occuned in India during 1950-2000. Although the bibliography is selective in 
nature but exhaustive. An attempt has been made to cover all aspects of 
earthquakes. 
I am confident that this bibliography will be useful to all those 
who are interested in the field of Geology. 
The bibliography is divided in three parts. Part 1 deals with the 
description of the work. 
Part II is the main part of the present study consisting of an 
aimotated list of 201 articles on the subject. These entries are not 
comprehensive but are fairly informative on the subject. Part III, however deals 
with the indexes. 
METHODOLOGY 
The primary sources were consulted in the following libraries. 
1. Department of Geology, A.M.U. Aligarh 
2. Maulana Azad Library, A.M.U. Aligarh 
3. Department of Remote Sensing, A.M.U. Aligarh 
4. Department of Library and Information Science, A.M.U., Ahgarh 
5. Wadia Instimte of Himalayan Geology, Dehradun. 
PROCEDURE FOLLOWED IN PREPARING THE 
BIBLIOGRAPHY 
1. The secondary sources were consulted in Maulana Azad Library, 
A.M.U. Aligarh as well as Wadia Institute of Himalayan Geology, 
Dehradun. 
2. The relevant bibliographical details were noted down in 5 x 7" card 
following the ISI standard. 
3. On completion of the abstract subject headings were assigned. The 
subject headings are completely co-extensive of the extent possible. 
4. The subject were arranged in an alphabetical sequence. 
5. At the end three separate alphabetical-index were given. 
(I) Author index 
(II) Title index 
(III) Subject index with reference to various entries by their respective 
number 
SUBJECT HEADING 
An attempt has been made to give co-extensive subject heading 
as much as possible. It will facilitate the reader to fmd out desired articles from 
this bibliography. 
An humble effort has been made to follow postulates and 
principles as suggested by Dr. S. R. Ranganathan in the formation of subject 
heading. These are arranged strictly by die principle of alphabetical sequence. 
Ill 
STANDARD FOLLOWED 
It has been taken strictly to follow the rules and practices of the 
Indian Standai'd for bibliographical reference (IS : 2381 - 1963) for each entry 
for the bibliography. Thus it gives an uniformity for the bibliographic 
references throughout this select bibliography. The classified catalogue code 
(CCC) of Dr. S. R. Ranganathan have been followed for choice and rendering 
of authors headings. 
ARRANGEMENTS 
The entries in the bibliography are grouped and assigned strictly 
under subject heading alphabetically letter by letter. 
An entry is proceeded by subject heading in capitals. The entry 
begins with the entry element (i.e. surname) of the author in capitals followed 
by secondary element (i.e. forename) within the paranthesis and then the title of 
the article. After this title of the periodical (in abbreviated form), its volume 
number, issue number, month of publication and year of publication. At last the 
pages of the articles is given. 
The item of bibliographical reference for each entry contains the 
following information: 
a. Name (s) of author (s) 
b. Full stop (.) 
c. Title of contribution including subtitle, if any 
d. Full stop (.) 
IV 
e. Title of the periodical 
f. Full stop (.) 
g. Volume number 
h. Issue number (with in bracket) 
i. Semi-colon (;) 
j . Month 
k. Coma (,) 
1. Year of pubUcation 
m. Semi - Colon (;) 
n. Inclusive pages of article 
0. Full stop (.) 
SPECIMEN ENTRY 
GUHA (S.K.). A short note on the Nagaland earthquake of July 
29, 1970. Bulletin of Indian Society of earthquake technology. 11 (4), 1974; 
116- 124p. 
EXPLANATION 
This article is about the earthquake which rocked the North-
eastern part of Indian subcontinent on July 29, 1970. The macroseismic data is 
collected from various governmental, semi goverrunental as well as geological 
sui-vey of India. The highest intensity little over 6 mm have been reported in 
the epicentral region. The depths of focus agree well with the depth computed 
from the travel time of PP phase. 
ABSTRACT 
The entries in the bibhography contain abstracts giving essential 
infonnation about the articles. Attempts have been made to prepare indicative 
absti"act, so that in most of the cases users needs are fulfilled with the abstract 
itself. 
INDEX 
The index part contains list of the subject heading, author index 
and title index. Each entry is arranged by letter by letter method and is 
followed by entry number. It is hoped that it will be found very much useful in 
consultation of the bibliography. 
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IntrodM<:tuyn/ 
SEISMIC ZONES IN INDIA 
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INTRODUCTION 
1.1. DEFINITION: 
Earthquake is commonly described as a sudden individual tremor 
within the earth that creates shaking at the surface. When rocks are suddenly 
disturbed, vibrations spread out in all directions from the source of the 
disturbance. Vibrations of the earth surface may be caused by sudden rupture 
of rocks masses or displacements along faults within and below the crust. 
These vibrations of the earth caused by the passage of waves radiating from 
some source of elastic energy. The earthquake is a motion of ground surface 
ranging from a faint tremor to a wild motion capable of shaking buildings apart 
and causing gaping features to open up in the ground from the energy systems 
stand point. The earthquake is a form of kinetic energy of wave motion 
transmitted through the surface layer of the earth in widening circles from a 
point of sudden energy release - the focus. Technically earthquakes may be 
defined as vibrations induced in the earths crust due to internal or external 
causes that virtually shake up apart of the crust and all the structures and living 
and non-living things existing on it. 
1.2 NATURE OF EARTHQUAKE : 
In regions where the earthquake occurs rocks are being subjected 
to enormous tests. The effect of stress on a rock mass is to cause strain which 
involves an actual change in shape or volume of the rock. To a certain extent 
rocks have the ability to withstand certain amounts of stress without breaking 
or distorting. Building up of stresses in rocks continuously for long period of 
time causes the formation in rocks until they are strained to breaking point, 
when they suddenly rupture and move. This sudden rupture and movement of 
rock masses trigers the earthquake thereby releasing the energy so 
accumulated. The main shock movement of the earths crust may be preceded 
by some foreshocks and in invariably followed by a series of aftershocks. The 
foreshocks indicate the preliminary shattering of ground in the region where 
stresses are building up. The main shock is manifestation of the sudden release 
of energy when rocks are strained to their breaking point. The main shock also 
indicates the explosion in the region where the earthquake has been triggered 
off The series of aftershocks indicate the setting of ground surface after it has 
been disturbed by the main shock. 
1.3 CAUSES OF EARTHQUAKE : 
Earthquakes originate due to various causes which are mentioned 
below. 
a. Tectonic Causes. 
b. Volcanic Causes. 
c. Collapse earthquakes. 
d. Tremors due to landsliding. 
e. Explosion earthquakes/Artificial earthquakes. 
a. TECTONIC CAUSES: 
The tectonic earthquakes are the most common and often the 
most destructive events. It is broadly agreed that these are caused due to 
displacement of blocks along fractures called faults and that the focus of an 
earthquake indicates the depth at which this displacement originates/In regions 
where earthquake occurs, rocks are being subjected to enormous stress (defmed 
as deformational force per unit area of rock so as to compress it, pull apart or 
cause one part to move past another). The effect of stress is to cause strain 
which is a measure of the amount a body is deformed by stress. 
Initially while the stress is just building up the rock may adapt by 
deforming elastically. A phenomena known as elastic deformation. Here stress 
is directly proportional to strain, As stress is increased a point called elastic 
limit is reached beyond the elastic limit the rock experiences permanent 
deformation. Fmally the rock will no longer be able to adapt to the stress 
directed against it and it will break in brittle rocks, breakage occurs almost at 
die elastic limit where as inductive rocks considerable plastic deformation may 
occur prior to breaking at the moment the rock breaks, it rebounds into 
positions that reUeve the stresses. This movement generates earthquakes. The 
cause of tectonic earthquakes is thus the building up of stresses in rocks until 
they aie strained to breaking point when they suddenly rupture and move. 
Mechanism which explains the rupture of rocks and consequent generation of 
earthquake vibrations is called Elastic Rebound Theory. According to this 
theory three phases may be recognised to explain the earthquake mechanism. 
1. The preparatory process in which a non-hydrostatic stress field is 
created in a certain region around a fault; the duration of a preparatory 
phase is to ultimately defme the size of the actual earthquake. A number 
of foreshocks are often recorded during this phase 
2. The Rupture phase during which rupture takes place along the fault and 
all or part of the stored elastic energy is released as seismic waves and 
also transformed into heat or potential energy. Main shock is the 
characteristic of this phase. 
3. The post failure adjustment during which the medium is restored to state 
of equilibrium involving series of aftershocks which are simply 
manifestation of release of residual strain from the rocks. These 
aftershocks are often recorded for many months from the time of 
occurrence of the main shock. 
b. VOLCANIC CAUSE : 
Volcanic earthquakes are more locaHsed both in extent of damage 
and in intensity of waves produced in comparison to tectonic earthquakes. 
Shock waves may be produced by 
(i) Explosion of the volcano upon the release and expansion of gases and 
lava. 
(ii) Faulting within the volcano resulting from pressure in the chamber of 
the molten rock, 
(iii) Collapse of the centre of the volcano into the space formed by extrusion 
of gases and molten matter. 
c. COLLAPSE EARTHQUAKES : 
Sometimes because of the removal of support from below, by the 
action of undergroimd water; the ground surface subsides or collapses suddenly 
producing local tremors. This is usually noticed in the caverns of karst areas. 
Perceptible vibrations may set up by-
(i) the dashing waves and crashing breakers along the sea shores; 
(ii) abrupt descending of ruiming water from a higher attitude as in the case 
of water falls in adjacent areas; 
(iii) rock falls and avalanches in mountains, large landsUdes etc. 
d. EXPLOSION/ARTIFICIAL EARTHQUAKES: 
Apart from these, there are also artificial surface-causes which 
produce perceptible tremors. For example, underground explosion of bombs, 
passage of trains, tanks, working of heavy machinery ui the industrial areas, 
explosion in mines, failure of dams under the pressure of the impounding water 
etc. 
L4 EFFECTS OF EARTHQUAKES 
Earthquake is a natural calamity of such a type that it never gives 
opportunity and scope to people to save their lives and escape. People are 
caught unaware and the catastrophe is so sudden and the frequency so uncertain 
that there is not much scope to caution people before hand. 
1. Passage of land or ground waves which through the surface into 
everchanging undulations. 
2. Fissures gap open. 
3. Certain of slopes or scarps, warping of strata. 
4. Emergence or subsidence of coast lines. 
5. Changes in the coarses of streams,. 
6. Origin of new springs and creation of sand dykes in which saturated 
layers of sand may be forced up into existing cracks and crevices. 
7. Fires may break off in regions of earthquakes. 
8. Water pipes as gas pipes are cracked open as well as roads. 
9. Railways are buckled and twisted. 
10. Bridges collapse and buildings crash to the ground. 
11. Land sHdes are setmoving. 
12. Glaciers are shattered. 
13. When an earthquake occurs the vibrations in the ground often disturb the 
air and produce soundwaves that are within the range of the human ear. 
These are known as earthquake sounds. 
14. Submarine earthquakes cause giant seismic sea waves called tsunamis. 
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1.5 TYPES OF EARTHQUAKES : 
Earthquakes are classified on a number of basis such as depth of 
focus, the cause of origin, the intensity and magnitude. 
A. Depth of Focus as basis of classification : 
Three classes of earthquakes are recognised on the basis of depth 
of focus : Shallow intermediate and deep seated. 
(I) In the shallow earthquakes the depth of focus is upto 60 km below the 
surface. A great majority of earthquakes are of those types. 
(II) The intermediate earthquakes originate between 60 km - 300 Km below 
the surface. These are rare in occurrence but their effects are felt over 
large areas. 
(III) The deep seated earthquakes originate between 300 - 700 km and are 
very rare phenomena. 
B. Magnitude as basis of classification: 
It is customary to mention on Richter Scale such as 7.5, 7.8 and 
so on. Sometimes earthquakes are grouped into five classes on the basis of 
magnitude as follows: 
CLASS MAGNITUDE 
A 7.8 and above 
B 7.0 -7 .7 
C 6.0 -7 .0 
8 
D 5.3 -6.0 
E Less than 5.3 
Earthquakes of class A are highly destructive where as those of 
class E are not so destructive. 
C. Cause of origin as basis of classification : 
Two broad classes of earthquakes distinguished on this basis are: 
(I) Tectonic earthquakes, which are caused due to faulting or relative 
displacements of blocks of the crust of the earth along rupture planes. 
Most commonly earthquakes are tectonic in origin. 
(II) Non tectonic earthquakes, that owe their origin to cause distinctly 
different from faulting such as volcanic eruptions, atomic explosions or 
due to landslides and subsidence. 
1.6 GEOGRAPHICAL DISTRIBUTION OF EARTHQUAKES : 
Three major geographical belts of earthquakes may be identified 
on the basis of geographical distribution of epicentre of earthquakes. 
1. The circum pacific belt comprising a continuous region all along the 
west coast of South America, North America and east coast of Japan, 
China, Indonesia, Malaysia, Austrailia and Newzealand. 
2. Trans Alpine Himalayan belt extends from Alpines of Europe, regions 
bordering mediterranean sea and Himalayan zone. 
3. The mid oceanic ridges. 
1.7 GEOLOGICAL DISTRIBUTION OF EARTHQUAKES: 
The earthquakes are usually found in definite zones on the earth 
surface. These zones coincides with the active plate margins, both constructive 
and destructive, and the transform faults. This is no coincidence since it is the 
movements of the plates at these margins as they pull apart or grind over one 
another, that give rises to the earthquakes. Three belts of distribution of 
epicentres are identified.. 
1. The oceanic trenches or destructive plate margins. 
2. The mid oceanic ridges or constructive plate margins. 
3. The transform faults or conservative plate margins. 
1.8 EARTHQUAKE: SAFETY MEASURES 
The following check hst of action to take in the event of an 
earthquake may be clipped and pasted for ready reference. 
BEFORE : 
1. Store emergency supphes; food, water, first aid kit, fast light and battery 
powered radio. 
2. Take a practical furst aid course. 
3. Locate main switches and valves that control the flow of water, gas and 
electricity into your house, know how to operate them. 
4. Support community programmes that inform the public and emergency 
personnel about earthquake preparedness. 
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5. Take action to strengthen or eliminate structures that are not earthquake 
resistant. 
6. Support parapet ordinaces that would remove dangerous unreinforced 
overchanges and camices from buildings. 
7. Support building codes that require earthquake resistant construction 
and careful foundation preparation and grading. 
8. Support land-use pohcies that recognise and allow for the potential 
dangers of active fault zones. 
9. Heavy furniture above the fifth floor in tall buildings should be bolted to 
the floor. 
10. Require guard rails across the inside of plate glass windows that extend 
to the floor. 
11. Support basic research into the cause and mechanism of earthquakes and 
fault movement. 
DURING : 
1. Don't panic even if you are frightened. 
2. If you are indoors, stay there. Get under a desk, table or doorway. 
3. Don't rush outside. Falling debris has caused many deaths. 
4. Watch for falling plaster, bricks and other objects. 
5. If you ai'e outside move away from buildings and powerlines, stay in the 
open. 
6. If you are in a moving car, stop as soon as it is safe. Remain in the car. 
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AFTER: 
1. Check your family or the people near you for injuries. 
2. Inspect your utilities for damage to water, gas or electricity conducts. If 
they are damaged turn them off. 
3. Extinguish open flames. 
4. Do not use the telephone except to report an emergency. 
5. Turn on your battery powered radio for emergency information. 
6. Don't go sight seeing. 
7. Stay away from damaged structured; aftershocks can cause the collapse 
of the weakened structures. 
8. Stay away from beaches and water front areas subject to seismic sea 
waves (commonly called "tidal waves") 
1.9 MERCALLI SCALE OF EARTHQUAKE INTENSITY : 
Not felt except by a few under especially favourable circumstances [about 
2-3 on Richter Scale] [1] 
Felt only by a few persons at rest, especially on upper floors of buildings. 
Delicately suspend objects may swing. [II] 
Felt quite noticeable indoors, especially on upper floors, but many people 
do not recognise it as an earthquake. Standing motor cars may rock 
slightly. Vibration like that from passing truck. [Ill] 
During the day felt indoors by many outdoors by few. At night some 
awakened, dishes, windows, doors disturbed; walls make creaking sound. 
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sensation like heavy truck striking building. Standing motor cars rocked 
noticeable. [IV] 
Felt by nearly everyone; many awakened. Some dishes, windows etc 
broken; a few instances of cracked plasters; unstable objects overturned. 
Disturbances of trees, poles and other tall objects sometime noticed. 
Pendulum clocks may stop. [V] 
Felt by all, many frightened and run out doors. Some heavy furniture 
moved; a few instances of fallen plaster or damaged chimneys. Damage 
sHght [about 5 - 6 Richter Scale]. [VI] 
Everybody runs outdoors. Damage negligible in buildings of good design 
and construction; slight to moderate in well built ordinary structures; 
considerable in poorly built or badly designed structures, some chimneys 
broken. Noticed by the persons driving cars. [VII] 
Damage slightly in special designed structures; considerable in ordmary 
substantial buildings with partial collapse, great in poorly built structures. 
Fall of chimneys, factory stacks, columns, movements walls, heavy 
furniture overturned. Sand and mud ejected in small amounts, changes in 
well-water levels. Disturbs persons driving motor cars. [Vlll] 
Damage considerable in specially designed structure; well designed frame 
structures thrown out of plumb, great in substantial buildings, with partial 
collapse. Buildings shifted off foundations. Ground cracked 
conspicuously. Underground pipes broken. [IX] 
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Some well built wooden structures designed; most masonry and frame 
structures destroyed with foundations ground badly cracked. Rails bent, 
landslides considerable from river banks and steep slopes. Shifted sand 
and mud water splashed over banks. [X] 
Few, if any, masonry structures remain standing. Bridges destroyed. Broad 
fissures in ground, underground pipelines completely out of service. Earth 
slumps and land slips in soft ground. Rails bent greatly. [XI] 
Total damage, waves seen on ground surfaces. Lines of sight and level distorted, 
objects thrown upward into the air [about 8 on Richter Scale] [XII] 
CONCLUSION: 
The earthquake is a natural calamity which can occur anywhere 
at any time. Still these are not predictable. The entire Indian region is divided 
into eight attenuation provinces on the basis of regional geology and tectonics. 
These are Makran-Quetta, Hindu Kush-Pamir, Jammu and Kashmir, Himachal 
Pradesh, Ganga basin, Peninsular Province, north east province and Burma 
province. 
Northeast India is one of the most seismically active region in the 
world. The Indian peninsular region is also considered as seismically quite 
active. The attenuation is small in the Hindu Kush region. The Himalayan 
region is classified in three zones i.e. Hindu Kush (zone - 1), Nepal-Bihar 
(zone - 2) and Assam region (zone - 3). 
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The earthquake catalogues are providing vital information about 
dates, source locations, magnitudes and other parameters of past earthquakes of 
the specific region. Two plate boundaries i.e. Himalayan arc to the North and 
Burmese arc to the east have given some earthquake generating process in the 
region. 
The devastating earthquakes in India such as Assam earthquake 
(1950), Bihar earthquake (1988), Jabalpur earthquake (1997), Latur earthquake 
(1993), Uttarkashi earthquake (1991) and Chamoh earthquake (1999) took 
place due to the displacement of blocks along the fractures called faults and 
due to the fluid filled layer in the crust i.e. upper part. 
Research is going on to fmd out the solution for prediction of 
earthquakes. The paleoseismologists examine rocks and soils for evidence of 
past earthquakes. Now a days radon monitoring for earthquake prediction is 
used. A network of 8 recording stations has been set up in the Kangra and 
Chamba valleys of Himachal Pradesh. The magnitude frequency provide 
information on wave energy, fault length and seismic moment. The modem 
methods and computer programs are developed for determining the focal 
mechanism and location of microearthquakes. The Indian meteorological 
department is operating five digital seismograph systems at New Delhi, Pune, 
Kodaikanal and Dharamsala since last few years. 
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2.0 TERMINOLOGY: 
1. SEISMOLOGY: 
The science dealing with the study of earthquakes in all their 
aspects is called seismology. In other words the scientific study of eaithquakes 
is called seismology, from the Greek seismos, "earthquake" and logos 
"discourse" or "reason". 
2. SEISMOGRAPH: 
The instrument used to record the ground motion during an 
earthquake. 
3. SEISMOGRAM: 
Seismogram is the preserved written record of ground motion 
during an earthquake as recorded by the seismograph. 
4. SEISMIC WAVES : 
The carriers of elastic energy released when earth materials 
rupture during an earthquake. 
5. FOCUS: 
Focus or hypocentre is the place or point of origin of an 
earthquake below the surface of the earth. Focus signifies a zone rather then a 
point of origin. It may lie from a few hundred metres to hundreds of kilometies 
below the surface. 
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6. EPICENTRE: 
The point or place vertically above the focus of a particular 
earthquake. The point is termed as its epicentre. It is that geographical location 
on the surface of the earth where the vibrations from a particular earthquake 
reach fust of all. 
7. INTENSITY OF EARTHQUAKES : 
A measure of ground shaking obtained from the damage done to 
structures built by man, changes in the earth surface and felt reports. Intensity 
scales are qualitative. Two scales of seismic intensity are in the vogue at 
present: the two point Rossi Forrel scale proposed by De Rossi of Italy and 
Forrel of Switzerland in 1883 and twelve point Mercalli scale proposed by 
MercalHin 1902. 
8. MAGNITUDE: 
The magnitude of earthquake is a measure of earthquake size 
determined by taking the common logarithm (base 10) of the larges ground 
motion recorded during the arrival of a seismic wave type and applying a 
standard correction from distance to the epicentre. It is the term expressing the 
rating of an earthquake on the basis of amplitude of seismic waves recorded on 
seismographs. The Richter magnitude scale is used to express the size and 
magnitude of an earthquake. 
Magnitude of Surface Ms = logA + 1.66 logA + 2.0 
A = Maximum Amplitude of seismic waves. 
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A = This range from epicentre to seismic station 
MB = 2,5+ 0.63 Ms 
Energy released during an earthquake is given by logE = 11.4 + 1.5 x M 
9. ISOSEISMAL: 
Imaginary lines concentric to the epicentre joining all places 
having same earthquake intensity. 
10. SEISMIC WAVES : 
During an earthquake the earth shakes violently in the form of 
sudden jerks and jolts which include the side-to-side and up and down blows 
and vibrations of different kinds of elastic waves that travel through and around 
the earth from the point where rock breakage or sUppage occurred. 
A seismic wave is an elastic wave in the earth usually generated 
by an earthquake source or explosion. When some rock within the earth 
fractures or implodes shock waves travel away from the source region at speeds 
that depend on the structure through which they pass. 
On the basis of seismographic records two types of seismic 
waves have been identified i.e. body waves and surface waves. They are 
defined by describing the motion of a particle of rock that lies in the path of the 
wave. 
I. BODY WAVES : 
Body waves follow way paths within the earth that conform to 
the rules of simple optics: they are reflected and refiracted at the boundaries of 
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different densities and are diffracted, or spread out, round the comers of object 
that are of size similar to their wavelength . Two types of body waves are 
recognised i.e primary waves and secondary waves. 
(a) Primary Wave: 
The primary or P or pushpull waves are compression dilation 
waves like those of sound, in which each particle vibrates to and fro in the 
direction of propogation of the wave front. P-waves pass through solids, liquids 
and gases alike. The velocity of P-waves depends on density and 
compressibility (resistance to compression) 
P-wave velocity Va= vK +%jj^ 
P 
Where K = modules of incompressibihty or bulk 
p = density 
L^ = modulus of rigidity 
(b) Secondary or S-Wave : 
Secondary or S- or shake waves are transverse or shear waves in 
which the motion of each particles is at right angle to the dhection of 
propogation of wave-front. Shear waves caimot travel through hquids and 
gases, they can pass only through solids. The velocity of S-waves depends on 
density and rigidity (resistance to distortion and shearing) 
S - Wave Velocity VB 
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Where \i = modulus of rigidity 
p = density 
As a rule P-waves travel at about 1.7 times the speed of S-waves. 
The P and S waves disperse their energy according to 1/d (where d is the 
distance from source) 
II. SURFACE WAVES : 
The second general type of seismic wave is called the surface 
wave because its motion is restricted to near the ground surface. The common 
feature of surface waves is that all the motion is confined to near the surface of 
the earth, the amplitude of motion dying of rather rapidly with death. An 
important feature of their surface depends is that the long period (low 
frequency) portions panetrate deeper into the earth than do the high frequency 
portions. Since seismic velocity generally increases with depth the long period 
surface waves will be travelling through a thicker layer with a high average 
velocity than the short period waves. The prominence of surface waves on 
seismograms recorded beyond the certain distances from the source. It is due to 
the fact that they spread out and disperse their energy nearly according to 1/d 
surface waves also are of two types, depending on motion of particles. 
a) Love Waves : 
Love waves have a shearing particle motion at right angle to the 
direction of propogation of waves and in the plane of the surface. The motion is 
20 
horizontal and at right angle to the direction of progogation. These were 
explained by an Oxford mathematician, A.E.H. Love. 
b) Rayleigh Waves : 
These were predicted by Lord Rayleigh in 1887 twenty years 
before it was recognised on the seismograms. Rayleigh waves have a slightly 
more complicated backward elliptical motion with no shearing component. In 
Rayleigh waves the motion of particles is in elliptical orbits in the plane of 
propogation. The pieces of material disturbed by Rayleigh waves move both 
vertically and horizontally in a vertical plane pointed in a direction in which the 
waves are travelling. 
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SOME IMPORTANT EARTHQUAKES IN INDIA 
DURING 1950 - 2000 
YEAR AND DATE 
5 July, 1950 
21 July, 1956 
10 October, 1956 
28 December, 1958 
27 August, 1960 
24 December, 1961 
6 October, 1964 
26 December 1964 
27 June, 1966 
27 July, 1966 
15 August, 1966 
16 December, 1966 
28 August, 1968 
19 January, 1975 
20 May, 1979 
21 May, 1979 
29 July, 1980 
26 April, 1986 
8 June, 1988 
21 August, 1988 
20 October, 1991 
, 1991 
30 September, 1993 
24 March, 1995 
22 May, 1997 
28 March, 1999 
5 Sept, 2000 
LOCATION 
Assam earthquake 
Anjar earthquake 
Khurja earthquake 
Bajang earthquake 
Delhi earthquake 
Bajang earthquake 
Bajang earthquake 
Bajang earthquake 
Bajang earthquake 
Dharchula earthquake 
Moradabad earthquake 
India-Nepal Border earthquake 
Dharchula earthquake 
Kirmaur earthquake 
India-Nepal Border earthquake 
Seraghat earthquake 
Dharchula earthquake 
Dharmsala earthquake 
Idukki earthquake 
Bihar earthquake 
Uttarkashi earthquake 
Jaisahner earthquake 
Latur earthquake 
Chamba earthquake 
Jabalpur earthquake 
Chamoli earthquake 
Maharashtra earthquake 
RICHTER SCALE 
8.4 
4.6 
6.7 
7.5 
5.1 
5.7 
5.3 
5.8 
6.7 
6.3 
5.6 
5.7 
7.0 
6.8 
5.7 
6.5 
6.5 
5.5 
6.0 
5.6 
6,6 
5.6 
6.3 
4.9 
6.0 
6.8 
5.0 
VartTvoo 
Avuwtated/ 
B ihHogrccphy 
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EARTHQUAKES, SEISMOLOGY 
1. BHATTACHARYA (S.N). A perspective of historical earthquakes in India 
and its neighbourhood. Mausam. 49 (3); 1998; 375 - 382 p 
This article analyse the past seismic activity in India and its neighbourhood 
from ancient times. During sixth century AD the great Indian astronomer 
Varaha Mihira investigated earthquakes in his book 'Brihat Samhita'. A brief 
description and analysis on his investigations have been cited in this article. 
A list of earthquakes of magnitude 6 and above has been prepared for India 
and its neighbourhood based on scientific reports and a few history and 
geography books. A brief description of earthquakes of magnitude 8 and 
above has also been included within this article. The study of Varaha Mihira 
gives a good idea of seismically active areas where moderate to large 
earthquakes occurred. One belt runs north to south along Hazara, Jammu & 
Kashmir, Punjab, Himachal Pradesh, U.P. hills and Western Border areas of 
U.P, Dehi and Jaipur. Second belt starts at Surat and moves northwaid to 
Saurashtra and southern Rajasthan and then runs to eastward to M.P., South 
east U.P., Bihar, Bengal and Tripura. The third belt is along central 
Kerala,Tamilnadu to southern Orissa through Coastal Andhra Pradesh. 
2. BINGHUN (Zheng), HAMBURGER (M.W) and POPANDOPULO (G.A). 
Precursory seismicity changes preceding moderate and larger earthquakes m 
the Garm region. Bulletin of Seismological Society of America 85(2); 1995; 
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571-589 p. 
This article contains the reports on variations in seismic activity preceding 
moderate and large earthquake in a highly active portion of the India/Eurasia 
collision zone. The study is based on the catalog of earthquake locations 
from the complex seismic expedition (CSE) in the Garm region, Central 
Asia, Temporal variations in seismicity three long term gaps were identified 
.i.e. the western peter the first range near the city of Garm, the centre peter, 
and the north eastern part of the study area. The magnitude of future gap-
filling event is estimated to be in the range 6.7 to 7.0. Evidence of precursory 
has been found to varying extent for 9 out of the 12 mainshocks. For the 
quantitative analysis the level of the seismic activity in small space time 
windows is quantified by the parameters A "SUB 2" defined as the A value 
at magnitude 2 in the Gutenberg - Richter magnitude frequency. 
IYENGAR (R.N) and SHARMA (Devendra). Some earthquakes of the 
Himalayan region from historical source, Himalayan Geology. 20 (1); 1999 ; 
8 1 - 8 5 p. 
This article discusses about the seismicity in the Himalayan region. The 
estimations are according to historical data due to the non availability of 
scientifically verificable information. The four strong earthquakes in India 
highlights the importance of estimating the seismic hazards for the Indian 
cities. The other historical earthquakes such as Assam earthquake, Bihar 
earthquake, Killari earthquake, Uttarkashi earthquake, Jabalpur earthquake 
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are also discussed. 
4. MARU (V.M), SINGH(R) and MOHARIR (P.S). Earthquakes: How much 
are they amenable to prediction. Himalayan Geology. 17 (1-2); 1996 ; 147 -
156 p. 
The earthquakes are not predictable. The reasons are both physical and 
mathematical. The physics is not adequately known. The field has some 
empirical power laws which suggest metaphorical relevance of some modem 
concepts. The extreme sensitivity to initial conditions and system parameters 
prediction becomes vulnerable. The things actually are not known. The 
arguments are carried forth in the slider block metaphor for earthquake 
generation. The metaphier is discussed to bring out the potential difficulties. 
The major insistent pressure that the seismologists must make the 
earthquakes predictable comes from the domain of pubUc policy. It is a 
research for the certain truth and that success is an outcome of hard work. 
5. RAMOLA (R.C) and SINGH (M). The use of radon as an earthquake 
precursor. Nuclear Geophysics. 4 (2); 1990; 275 - 287 p. 
This article discusses about the radons used for earthquake prediction. Radon 
monitoring for earthquake prediction is a part of an integral approach since 
the discovery of coherent and time anomalous radon concentrations prior to 
during and after the 1966 Tashkent earthquake. Some studies of ground 
water and soil gas radon content in relation to earthquake activities are 
reviewed. The laboratory experiments and the development of ground water 
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and soil gas radon monitoring studies conducted at the Guru Nanak Dev 
University Campus since 1986 are presented in detail. During these studies 
some anomalous changes in radon concentration were recorded before 
earthquakes occurred in this region. 
6. RIKITAKE (T). Classification of earthquake prediction mformation for 
practical use. Tectonophysics. 46 (1-4); 1978 ; 175 - 185 p. 
The existing earthquake precursor data, time windows for dangerous periods 
during which an earthquake of magnitude 6 or over is likely to occur are 
defined by a time range during which the cumulative probability of 
earthquake occurrence increases from 30 to 80%. The time window has 
been classified into three groups i.e. An earthquake would occur withm 
several hours time, within a few days and, within a period that is not exactly 
known. The information is rated into three ranks X, Y and Z by means of a 
combination of percentage of mutually independent prediction elements for 
which effect is observed and station at which the effect is registered. 
Earthquake prediction information specified by the combination of time 
window and reliability provide some criteria for emergency control of the 
public in case a damaging earthquake is believed. 
7. RIKITAKE (Tsuneji). Earthquake prediction. Earth Science reviews. 4 (4) ; 
1968; 245-282 p. 
This article discusses about the earthquake prediction research programmes 
in a number of countries and are reviewed together. Earthquake prediction 
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research involves geodetic work, tide gauge observation, observation of 
crustal movement, seismic activity, seismic velocity, geotectonic work, 
geomagnetic and geoelectric work. Earthquake prediction research suggests 
that actual prediction of some class of earthquakes may be possible within a 
period of a few ten years. The difficulties are also mentioned for an actual 
forewarning of earthquake on the basis of the experience of 1965 - 1966 
Matsushiro earthquakes during which a few long term predictions of 
moderately destructive earthquakes were officially issued to the public for 
the first time in history. 
8. SHANKER (D) and SINGH (V.P). Long term prediction of earthquakes ni 
the major seismogenic sources of adjoining areas of north-east India. Acta-
Geodaetica-et-Geopbhysica- Hungarica. 30 (2-4); 1995; 207 - 216 p. 
This article identifies the seismogenic regions by the earthquake generation 
model. Earthquake generation models and probabilities of occunence of 
earthquakes in the four seismogenic sources of the adjoining areas of NE 
India have been studied. Statistical relations and surface wave magnitudes 
have been used. The probabilities of occurrence for earthquakes with 
magnitudes greater than or equal to 6.0 in the two seismogenic sources 
(Myitkyina and Shingowiyung) may have certain risk in near future. 
9. SRIVASTAVA (H.N) and DUBE (R.K). Comparison of precursory and non-
precursory swarm activity in Peninsular India. Tectonophvsics. 265 (3-4) ; 
1996, 327-339 p. 
27 
Earthquake in peninsular India are mainly of two types. Precursoiy type 
which are followed by a large earthquake and non-precursory type implying 
sudden increase of felt tremors which die off after sometime. Non 
precursory swarms have shallower focal depth upto 2 Km while precursory 
foreshocks are associated with greater focal depths. The maximum 
magnitude of non - precursory swarms has exceeded 4.0 which is lower than 
observed in precursory swarms. The time from the earliest earthquake to the 
main earthquake of magnitude M = 1.88 + 1.50 log t. 
10. VTRK (H.S). Radon studies for earthquake prediction. Himalayan GeoloRv. 
17 (1 & 2) ; 1996 ; 91 - 103 p. 
Radon is present in trace amounts almost everywhere on the earth, being 
distributed in the soil, ground water and in the lower atmosphere. The 
continuous and long term measurements of radon in sub-surface soil and 
ground water are carried out using electronic alpha counter, alphalogger, 
emanometer and plastic detector, LR-115 type II. A network of eight radon 
recording stations has been set up in the highly seismic zone in the Kangra 
and Chamba valleys of Himachal Pradesh near the main boundiy trust in the 
Himalaya to forecast future earthquakes using radon as a precursor. Radon 
anomahes are correlatable to some of the earthquakes which occurred in the 
region. Radon diffusion from soil and ground water are influence of 
meteological variables on radon emanation have been studied to differentiate 
true from false anomalies. Radon anomalies from ground water and soil gas 
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data have been correlated with some of the earthquakes which occuned in 
the region. The recording of radon anomahes in soil gas and ground water is 
a strong indicator of the physical basis of earthquake prediction using radon 
monitoring. 
, , ANDMAN AND NICOBAR ISLAND 
11. AGRAWAL (P.N), Damage due to Great Nicobar India earthquake of 
January 20, 1982. 7^ '^  Symposium on earthquake engineermg. 1 (10-12) ; 
1 9 8 2 ; 3 - l l p . 
An earthquake of Richter magnitude 6.3 occurred close to the east coast of 
Great Nicobar island on January 20, 1982. The Great Nicobar falls on the 
non volcanic island are in the Bay of Bengal to the south. The Great Nicobar 
lies on the southern part of the Great Alpile - Himalayan seismic belt and 
has been known for the seismic activity. The assistance to the administration 
in restoring the normal life on the island has been described. The continuing 
activity is determined and the pattern of migration of aftershock activity is 
discussed. The study has resulted in making useful recommendation and 
conclusion for the development in the region. 
, , ASSAM 
12. KAYAL (J.R). and ZHAO (Dapeng). Three dimensional seismic structure 
beneath shillong plateau and Assam valley. Bulletin of the seismological 
Society of America. 88 (3); 1998 ; 667 - 676 p. 
India is bounded by the Himalayan arc to the North and the Brumese arc to 
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the east. The Shillong plateau and Assam valley lie at the boundaiy zone of 
the two arcs. Three microearthquake surveys were conducted from 1984 to 
1986, 364 local earthquakes were recorded in the magnitude 2.0 to 4.0 by 22 
seismic stations to determine the velocity structure of the crust and upper 
mantle in this region. The tomographic images are compatible with the major 
tectonic features such as active faults and seismicity trends. 
, , , DIBRUGARH 
13. BEN (Menahen.A), ABOODI (E) and SCHILD (R). The source of the great 
Assam earthquake : An intraplate wedge motion. Physics of the earth and 
planetary interiors. 9 (4); 1975 ; 265 - 289 p. 
This article discusses about the Assam earthquake which occurred on 15 
August, 1950. It is revealed from observations of surface and body waves at 
Pasadena, Tokyo and Bergen. The fault geometry and kinematics is 
consistent with the phenomenology of the event and the known geology of 
the source area. The love waves near Bergen with peak amplitude upto 70 
cm. The Assam earthquake was caused by a motion of the Asian plate 
relative to the eastern flank of the Indian plate where the NE Assam block is 
imparted a tendency of rotation with fracture lines being developed along its 
periphery. 
14. LAHIRI (Sudipta). Channel pattern as signature of Neotectonic movement : 
A Case study firom Brahmputra valley in Assam. Journal of the Indian 
Societv of Remote Sensing. 24 (4) ; 1996; 265 - 272 p. 
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The drainage geometry of Brahmaputra river and its tributaries were studied. 
The observed features of drainage lines along with possible mechanism of 
their formation in terms of eotectonic adjustment. The selected stretches of 
Brahmaputra river between Dibrugarh and Jorhat and between Guwahati and 
Goalpara may represent Channels with active boundaries that have 
controlled the width of sinuous lines of discharge of the river within the 
valley. Reactivation and movement along some of the lineaments in recent 
past can be postulated from the evidences of readjustment of drainage lines. 
The displacement of rocks of younger ages along these lines. Some of such 
drainage lines are part between Najira and Namrup, Dikrang and Mora 
Bharali rivers. 
15. MUKHOPADHYAY (S), CHANDER (R) and KHATTRI (K,N). Crustal 
properties in the epicentral tract of the great 1897 Assam earthquake, 
northeastern hidia. Tectonophysics. 283 (1-4); 1997 ; 311- 330 p. 
The velocity structure of the upper and middle crust in the epicentral tract of 
the great Assam earthquake was estimated by microearthquake data. The 
upper crustal layer has primary and secondary waves velocities of 5.9 + and 
3.4 + respectively with a thickness of 11 to 12 Km. The average primary and 
secondary wave velocities. The mid-crustal part down to the depth of about 
26 Km and estimated to be 6.3 + 3.5 + respectively. Combining the 
estimated velocity structure it is proposed that the upper homogeneous 
crustal layer in the Shillong massif may be moving southward across an 
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intracrustal thrust zone. The Great 1897 Assam earthquake may represent the 
most recent episode of this relative southward movement of the massif 
, , BIHAR 
16. JAIN (S.K). On better engineering preparedness : lessons from the 1988 
Bihar earthquake. Earthquake Spectra. 8 (3) ; 1992 ; 391 - 402 p. 
This article contains a discussion of the moderate sized Bihar earthquake of 
August 21, 1988. It demonstrates clearly that the Indian engineering 
profession is far from prepared for a largest earthquake. The suggested 
strategies for being better prepared include rationalization and 
implementation of the seismic codes, review of actual construction practices, 
seismic safety, evaluation of critical facilities such as dams and refineries, 
training and preparation of field engmeers for handling post-earthquake 
situations and learning from earthquakes. 
, , , KARANPURA 
17. BHATTACHARYA (B.P). Tectonic significance of faults to the north 
Karanpura coal field, Bihar. Bulletin of Geological mineral metal society of 
India. 4 7 ( 0 : 1974; 2 6 - 2 7 p. 
The fi:equency of occurrence of the faults is greater within the precambrians 
near the coal field boundary while the frequency decreases away towards the 
north. Such faults do not occur beyond 12 Km from the periphery of the coal 
field. The faults within the schist is due to the fact that the stress release m 
the schist is mainly by the formation of puckers and slip schistosity. The 
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large scale faulting is not favoured. The fracturing took place in the granite 
gneisses subparallel to the strainslip cleavage in the schistose rocks during 
the release of the compressive stress of the second generation folds and 
subsequently gave rise to gravity faults. 
, , , SINGHBHUM 
18. BHATTACHARYA (H.N) and BANDYOPADHYAY (S). Seismities in a 
proterozoic tidal succession, Singbhum Bihar. Sedimentary Geology. 119 (3-
4); 239-252 p. 
The early proterozoic metasediments of the chaibasa formation comprise a 
number of cyclic fining upward prograding succession of tidalites. The 
tidalites show indications for earthquakes in the form of synsedimentary 
deformation features. Apart from the structures due to high energy wave 
action. Deformed cross bedding, convolute laminations, synsedimentary 
faults, graben like structures, sandstone dykes, pseudonodules and slump 
folds record the seismic activity. A gradual decline in the frequency of 
seismites and tsunami related depositional features in combination with an 
upward increase in thickness of the tidal cycles are attributed to gradual 
diminishing of tectonic activity within the basin. 
, , BURMA - INDIA 
19. BANGHAR (A-R)- Mechanism solution of Burma-India border earthquake 
of August 6, 1988. Journal of Geological Society of India. 39 (2) ; 1992 ; 162 
-167 
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This article presents the focal mechanism solution for the Burma-India 
border earthquake of August 6, 1988. The first motions of p - waves and 
polarization of S - waves was used. The mechanism solution is characterised 
by a predominant component of thrust faulting. The deduced orientation of 
the axis of compression is north easterly. This is nearly parallel to the tiend 
of tectonic features in the epicentral region. 
, , DYNAMIC PROPERTIES 
20. DEY (A), GUPTA (V.K). Response of multiply supported secondaiy 
systems to earthquakes in frequency domain. Earthquake engineermg and 
structural dynamics. 27 (2); 1998 ; 187 - 201 p. 
This article covers a new formulation of the transfer function for the seismic 
analysis of linear, multiply supported systems. The transfer function for a 
given response quantity has been formulated by directly using the fixed base 
modes of the primary and secondary systems. This approach is exact and 
does not involve the determination of the combined system properties. It is 
apphcable to the secondary systems with various mass ratios and 
configurations. A few example of primary - secondary systems have been 
considered to illustrate the proposed formulation in case of different mass 
ratios. It has also been shown how the proposed formulation can be used to 
obtain reasonably accurate stochastic estimates of the secondaiy system 
responses. 
21. SHARMA (M.D). Near field ground motion during earthquake preparation 
34 
process. Indian academy of sciences - Earth and planatary sciences. 106 (1-
2) ; 1997; 1 5 - 2 6 p 
This article deals with the study of the near field seismic sources in a cracked 
elastic solid. Near field solutions are obtained for horizontal and vertical line 
forces. An earthquake process is assumed to be gained through five major 
stages. These stages represent continuous accumulation of stress, 
interconnections- between cracks leading to eventual failure and drainage of 
fluid from cracks after the major shock, variations in the velocity ratio of 
waves noted from accelerograms verify the process of preparation of an 
earthquake. P - wave contribution to vertical acceleration is negligible when 
the source is a vertical line force. S - wave contributes only a little to 
horizontal acceleration when the source is a horizontal line force. 
22. SHARMA (M.L). Attenuation relationship for estimation of peak ground 
horizontal acceleration using data from strong motion arrays in India. 
Bulletin of the seismological Societv of America. 88 (4) ; 1998 ; 1063 -
1069 p. 
An attenuation relationship for peak horizontal ground acceleration for 
Himalayan region in India has been developed. Sixty six ground horizontal 
accelerations from five earthquakes recorded by strong motion arrays in 
India. The comparison with otiier attenuation relationships have been made. 
The proposed relationship gives lesser values at shorter distances compared 
to the other relationship 
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,ENGINEERING GEOLOGY 
23. GUPTA (R.P), and GRANDER (R). Remote sensing delineation of zones 
susceptible to seismically induced liquefaction in the Ganga plains Journal of 
Geological Society of India. 46 (1); 1995 ; 75 - 82 p. 
This article deals with the study of remote sensing data product which 
reveals the boundaries of liquefaction zone in the Bihar-Nepal region during 
the 1934 earthquake. These are identified on the remote sensing images. This 
is due to the combination of several inter related factors such as landfomi, 
Soil type, soil moisture and vegetation. These have been appUed as the 
guides on the adjoining remote sensing images for delineating areas on a 
regional scale where hquefaction might possibly occur in the Ganga plains, 
in the event of future Himalayan earthquakes 
24, KAZI (M.H). and ABU-SAAFIA (A.S.M). Spectral representation of the 
love wave operator for two layers over a half space, f^ Symposium on 
earthquake engineeriuR. 1 (10-12); 1982 ; 99 - 104 p. 
This article presents the spectral representation of the Love wave operator 
associated with monochromatic SH waves for a three layer model, 
comprising two homogeneous, infinite strips overlying a uniform half space. 
This enable a general seismic field to be expressed in terms of body waves 
and surface wave contributions. This article represents usage in tackling a 
class of Love wave diffraction problems associated with the transmission and 
reflection of Love waves at a horizontally discontinuous charge. The change 
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in surface topography or lateral change in material properties are of 
considerable importance in earthquake engineering. 
25. MANOHAR (C.C). and ABHIJIT (Sarkar). Critical earthquake input power 
spectral density function models for engineering structures. Engineering and 
structural dynamics. 24 (12) ; 1995 ; 1549 - 1566 p. 
The article deals about the input power spectral density models for 
earthquake. It satisfies to violate on total average power zero crossing rate 
and which produce the highest response variance in a given linear system. 
The solution is obtained using linear programming methods. The resolving 
solution fails to capture the stochastic nature of the input. A modification to 
the critical excitation is proposed. Seismic inputs for a nuclear power plant 
and a tall earth dam are considered and the resulting solutions are shown to 
be realistic. 
26. RASTOGI (B.K). Seismic monitoring around large dams at Nagarjunasagar 
and Srisailam in the southeastern part of peninsular India. Physics of the 
earth and planetary interiors. 58 (I): 1989 : 35 - 43 p. 
This article covers the seismicity around Nagarjunsagar and Srisailam. 
Seismicity has been monitored since 1981 around two large dams at 
Nagarjunasagar and Srisailam in the southeastern part of peninsular India. 
The two dams are situated within a distance of approx 60 Km from each 
other on the ICrishna river with the help of a local network of five seismic 
stations some sporadic weak tremors were located around the two reservoirs. 
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These tremors appear to be part of the regional seismicity and not reservoir 
induced. During 1986 four weak tremors were located along the Kalawa and 
Atmakur faults which warrant a close watch. The Kalawa and Atmakur faults 
are situated 20 - 40 Km south of the Srisailam reservoir and are found to be 
active on the basis of geological evidence collected by the Geological Survey 
of India. 
27. SRIVASTAVA (L.S) and BASU (S). Basic horizontal seismic coefficients 
for rock structures. 7^ ^ Symposium on earthquake engineering. 1 (10 - 12) ; 
1982 ; 105 - 108 p. 
This article represents a revised seismic zoning map of the country. The 
objective of the seismic zoning map is to prescribe design forces for 
earthquake, resistant structures. The estimation of hazards in terms of 
spectral acceleration response of a structure subjected to the estimated 
ground excitation is evaluated in the seismic zones. The basic horizontal 
seismic coefficients for structures above period 0.03 sec in each zone have 
been discussed. The northern Himalayan belt is subdivided in three 
macroaseismic province. The seismically active features such as faults, rifts 
are taken as area sources for occurrence of future earthquakes. 
, , ENVIRONMENTAL MEASUREMENT 
28. BANSAL (B.K) and GUPTA (S). A glance through the seismicity of 
peninsular India. Journal of the Geological Society of India. 52 (1) ; 1998 ; 
67 - 80 p. 
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This article reports the status of seismicity of the peninsular Indian region 
based on historical earthquake data from 1200 to 1995 AD. The cunent 
seismic activity in peninsular region shows evidence of neotectomc 
movements. Geotectonics of the area and the epicentral distribution of 
earthquakes, seismogenic zones in the region have been demarcated. Among 
the eleven such zones Western Ghat, Narmada - Son and Rann of Kutch are 
relatively more active. 
29. BATH (Markus). Earthquake data analysis. Earth Science reviews. 119 (3) ; 
1983 ; 181-303 p. 
This article deals with the methods and results of earthquake data analysis by 
the seismicity. The resulting earthquake distribution is investigated in 
relation to space, time and magnitude. This article is primarily to those who 
have use for seismological data in their work, especially geologists, 
tectonophysicist and engineers. It is important for them to realize how the 
seismological data are obtained, their reliability and their range of 
application. The main purpose of this is to summarize recent research on the 
seismicity and to introduce all users of seismological data into methods and 
results. 
30. BATH (Markus), Earthquake seismology. Earth Science reviews. 1 (1) , 
1966; 6 9 - 8 6 p. 
This article presents a cross section of present day seismology, especially 
with regard to earthquake investigations. It also deals with earthquake 
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parameters particularly magnitude and wave energy, earthquake mechanism, 
earthquake prediction,. Recent developments of observational seismology, 
instrumentation and stations. Recent results have been demonstrated that the 
structural difference between continents and ocean basins extends to great 
depths, may be around 500 Km. This is derived both from seismological 
evidence and from other sources as observations of heat flow, gravity and 
satellite data. 
31. BHATTACHARYA (S.N). Determination of source duration and moment of 
earthquakes in the Indian peninsula using Love waveforms. Pure and applied 
Geophysics. 147 (3); 1996 ; 497 - 514 p. 
This article determines the moment of earthquakes in the Indian peninsula by 
using waveform model. At New Delhi by a long period seismograph Love 
waves are recorded from seven earthquakes of magnitude 4.3 to 5.2 in Koyna 
and Bhatsa of the Indian peninsula to determine the seismic moment. 
Synthetic waveforms has been used for a simultaneous evaluation of the 
source duration and seismic moment. Source durations vary between 2.2 and 
4.45. 
32. CHANDRASEKARAN (A.R)., CHANDRA (Brijesh) and SINGHAL (N.C). 
Criteria for seismic testing of a switch board. 7^*^  symposium on earthquake 
engineering. 1 (10 - 12); 1982 ; 517 - 519 p.. 
The damage to power station equipments due to earthquakes has necessitated 
the need to study the dynamic behaviour of electrical systems. The 
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earthquake performance of such systems has now become important as then-
damage can cause a lot of dislocation of the life of a community. At the time 
of Koyna earthquake of December 11, 1967 industrial production was 
affected due to cut in power supply. These power designs should be 
dcesigned and tested to withstand the postulated earthquake for the site 
where they are to be installed. This article describes the criteria and 
methodology of seismic testing power equipment. 
33. CHAUDHURY (H.M), SRIVASTAVA (H.N) and SUBBA Rao (J.B.). 
Seismotectonic investigations of the Himalaya. Himalayan Geology 4 (1) ; 
1974; 481-891 p. 
This article deals with the seismic activity which has been studied on the 
basis of occurrence of earthquakes upto 1972. The epicentral distribution, 
focal depths of the Himalayan arc have been represented to understand the 
dip of the Indian plate. The focal mechanism of six recent earthquakes along 
the foothills of Himalayas have been studies in relation to the faults and the 
plate theory. It brings out the majority of the fault plane solutions along the 
foothills which possess a greater dip component and may lead partial support 
to the plate theory. 
34. DAS (J.D) and CHANDRASEKARAN (A.R). Determination of epicenter 
and comparison of some empirical formulae with observed data of 
acceleration from two events in Himalaya. Journal of Geological Society of 
India. 41(5); 1993 ; 417-430 p. 
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This articles discusses about the two earthquakes of April 26 and September 
10 which were recorded by strong motion arrays in India during 1986 by 
Kangra and Shillong arrays respectively. Mean peak horizontal accelerations 
are in the range of 157 to 2217 mm/sec in case of April event where as it is 
163 to 1234 mm/sec for the September one, epicentral information has been 
derived using P and S wave arrival times of strong motion. Estimations for 
the September event do not confirm to the observed ones even though some 
values are quite close. 
35. DE (Reena). A microearthquake survey in the Himalayan foredeep region, 
North Bengal area, Himalayan Geology. 17 (1-2); 1996 ; 71 - 79 p. 
This article discusses about the microearthquake survey which was caiTied 
out in North Bengal area. It deals with the 200 earthquakes from December 
1992 to April 1993 including teleseismic, regional and local earthquakes. 
These earthquakes were recorded at three stations. The epicentres are mostly 
located with a precision of a horizontal as well as depth errors of 3 Km. The 
epicentres are confined to the main central thrust and the main boundaiy 
thrust zones. It brings out the focal mechanism solution for a cluster of 
earthquakes which took place at the main central thrust. 
36. KAMBLE (V.P), DATTATRAYAM (R.S) and SRIVASTAVA (H.N). 
Spectra of seismic noise at selected Indian stations. Mausam. 46 (2) ; 1995 ; 
169-174 p. 
This article discusses the details of five digital seismograph stations. Indian 
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meteorological department is operating five digital seismograph systems at 
New Delhi, Shillong, Pime, Kodaikanal and Dharmsala since last few years, 
The details to instrumental characteristics and software for day a retrieval and 
processing are also presented in this article. Noise spectra are computed and 
interpreted for these five stations. The maximum peak occurs at about 6 Hz 
for Pune, Shillong and Kodaikanal while at New Delhi and Dharmsala it is 
noted at about 2 Hz. The spectral peak at Shillong shifts to about 1 Hz which 
is in agreement with a similar observation reported at Gauribidanur seismic 
array. 
37. KAYAL (J.R). Earthquake source processes in north-east India. Himalayan 
Geology. 17 ( 11 & 2); 1996 ; 53 - 69 p 
The global seismological data, temporary microearthquake network data and 
precursor anomalies recorded in north-east India are reviewed. Eaithquake 
source processes in different tectonic zones of the region lying at the juncture 
of two state boundaries, Himalaya Arc to the north and Burmese Arc to the 
east, tranverse tectonics at the Himalayan Collision zone, subduction 
structure at the Burmese Arc, active faults and lineaments at the plate-
boundary zones are revealed, which have given some understanding of the 
earthquake generating processes in the region. The results of the seismic 
tomography are correlatable with the seismogenic faults determined by the 
MEQ surveys. 
38. KAYAL (J.R), BANERJEE (B) and DE (Reena). Repeat microgravity 
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measurements and its relation to a large earthquake in north east India. 
Indian Journal of earth Science. 19 (2-3); 1992 ; 109 -113 p. 
The variation of microgravity of the order of 200 - 800 ugals is reported 
before and after the large India-Burma border earthquake which occuned on 
August 8,1988. The gravity values increased at all stations on Shillong 
plateau and decreased at the stations in Assam valley. A large portion of 
gravity changes is made to pre-seismic and post seismic crustal deformation 
or due to mass transfer below the lithosphere. A large change in ground 
water level is not possible in the area. Only the station 5 was situated near 
the Barapani lake where the ground water level changed by a few tens of 
metres between the dry and wet seasons. Seismically, north east India is one 
of the most active regions of the world, 18 major earthquakes of magnitude 
7.0 have occurred in this regions, during the last nine decades. 
39. BCRISHNA (V.G), KAILA (K.L) and KHANDEKAR (G). Upper mantle 
velocity structure in the mediterranean and surrounding regions from 
seismological data. Tectonophvsics. 201 (3-4); 1992 ; 277 - 301 p. 
This article deals with the upper mantle velocity structure m the 
Mediterranean and surrounding regions. Detail studies has been done in 
detail to a depth of 500 Km by analysis of P - and S - wave travel time data 
of 229 deep earthquakes. P - and S - wave velocities are obtained by using 
Kaila's analytical method in the intermediate and deep earthquake regions of 
the Calabrian arc - Tyrrhenian Sea western Mediterranean - southern Spain, 
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western and southern margins of the Balkan peninsula and the wancea 
region of the eastern capathian reveal lateral variation of order of 3-4% 
down to 150 Km depth, the P velocities in the Balkan margins being the 
highest. The 440 Km discontmuity has not been revealed by both P and S 
wave velocity models down to 500 Km depth due to larger depth of 520 -
540 Km in south central Europe. The high P wave velocity gradient from 
210 to 500 Km depth may imply absence of a sharp 400 Km discontinuity 
which is probably replaced by a broad transition zone in this region. 
40. LUPEl (Zhu) and HELMBERGER (D.V). Intermediate depth earthquakes 
beneath the Indian - Tibet collision zone. Journal of geophysical research. 23 
(5); 1996; 435-438 p. 
This article describes the intermediate depth earthquake in the India - Tibet 
collision zone. Out of three intermediate depth earthquakes, two are under 
the Himalayan Thrust Belt (HTB) and one beneath the Indus Zangbo Suture. 
The magnitudes of these events are from 4.3 to 4.9 and are too small to be 
well located by conventional means. From the broadband/waveforms the 
sources can be confined to be below the crust between 70 and 80 Km. 
Intermediate earthquakes in this area suggests low temperatures in the mantle 
lithosphere. The two events in the Himalayan thrust belt display strike slip 
mechanisms with some normal faulting component. It is quite different from 
the shallow thrust events of the same area. 
41. MAHADEVAN (T.M). Seismicity of the Indian Peninsular shield constiams 
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from deep continental structure. Indian Journal of Geology. 67 (1) ; 1995 ; 
49 - 76 p. 
The seismicity of the relatively stable continental Indian shield falls in a 
nmnber of crustal provinces and with some distinguishing and overlapping 
deep continental structures and current dynamism. The dynamism of the 
crustal provinces expressed in their seismicity is related not only to the plate 
boundary forces but also to their interaction with a number of endogeneous 
factors that may even dominate in some crustal provinces. Thermal impact 
due to Deccan volcanism leading to partial melting of the lower crustal and 
mantle regions and interaction between the oceanic and continental crust 
along their boundaries may also lead to stress build up and seismicity. 
NELSON (K.D). The Himalayan and Tibetan Plateau ; a perspective from 
INDEPTH. Geological Society of America. 30 (7); 1998 ; 244 p 
The southern Tibetan plateau is underlain by a partially molten midcrustal 
layer that behaves as a fluid on the time scale of Himalayan deformation. 
This molten layer appears to be accomodating both the northward of India 
into Tibet and east-west extension of Tibetan plateau. The greater 
Himalayan Crystalline thrust sheet is effectively being extruded from this 
midcrustal partial melt layer. Lower crust of the Northern plateau is also 
partially molten. Earthquake seismological observations indicate that fast 
upper mantle extends northward from India to roughly the middle of Tibetan 
plateau. The Palinspastic restoration of the basement in the Himalaya using 
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INDEEPTH reflection data indicates that this could be Indian continental 
mantle lid that has been largely stripped of its overlying crust. 
43. PANDEY (O.P). and AGRAWAL (P.K). Lithospheric mantle deformation 
beneath the Indian cratons. The Journal of Geology. 107 (6) ; 1999 ; 683 -
692 p. 
The Indian peninsular shield is unique and differs from other stable areas of 
the earth. The thermal structure beneath the cratonic regions of the Indian 
shield vary in lithospheric thickness from 65 Km in the Singhbum craton to 
148 Km in the Archean Dharwars. The Indian cratons are quite unusal and 
have definitely been deformed and shared at the lithospheric mantle level 
through time. The thermal reactivations caused by the presence of higher 
radioactivity and lithophilic elements . The Indian peninsular region is now 
considered as seismically quite active as far as stable continental regions 
earthquakes are concerned. The entire stable region is uplifting during recent 
times. Indian cratons are therefore no longer associated with ancient roots as 
they were not strong enough to resist the extensional tectonism. 
44. RAM (Avadh). Application of Array seismology for earthquake hazard 
studies. Himalayan Geologv. 17 (1-2) ; 1969 ; 129 -135 p 
The development of seismic arrays began in early 1958 in the context of a 
nuclear test ban treaty. The basic objectives of these arrays has to detect and 
identify the underground nuclear explosion. The seismic arrays have 
contributed more in the field of seismology. The array data processing 
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techniques offer important tools for the analysis of seismic signals. The 
telemetered seismic arrays of high gain short period stations have been used 
for assessing earthquake hazards and for studying the feasibility of 
earthquake prediction. The seismic hazard analysis is to predict the size, and 
location of future earthquakes. The earthquake risk infers the level of 
exposure to personal injury and property damage from earthquakes. Various 
models for earthquake hazard estimation are described. However a Bayesian 
model for seismic hazard mapping is preferred. 
45. SHARMA (M.L) and WASON (H.R). Occurrence of low stress drop 
earthquakes in the Garhwal Himalaya region. Physics of the Earth and 
planetary interiors. 85 (3 - 4) ; 1994 ; 265 - 272 p. 
The seismic data recorded by seismic array has been used to compute 
seismic moments and stress drops of local earthquakes in the Garhwal 
Himalaya regions based on Brunes mode of the earthquake source. The 
seismic moments for 18 shallow focus earthquakes range from 7 x 1 0 "SUP 
18" dyn cm to 6.23 x 10 "SUP 21" dyn cm. These earthquakes have very low 
stress drops ; less than 1 bar for seven events and between 1 bar and 10 bars 
for other seven events. The maximum stress drop is found to be 38 bars for 
an earthquake of magnitude 4.2 with focal depth of 15 Km. The shallow 
focus events having low stress drops in this region indicate that the crust has 
low strength to withstand the accumulated strain energy. 
46. SRIVASTARA (H.N), and CHATTERJEE (S.N). Seismic activity over India 
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during 1977 - 82. 7^ '' Symposium on earthquake engineeriag. 1 (10 - 12) ; 
1982 ; 7 7 - 8 2 p 
The seismic activity in and around India during the years 1978 - 81 has been 
discussed with reference to significant earthquakes and their mechanism. 
Microearthquakes observation are taken for geothermal sources in and 
aroimd Puga vally in Ladakh and Parbati valley in Himachal Pradesh. The 
seismic activity near Puga valley holds better potentiality for geothermal 
explorations. Temporary microearthquake stations are installed to assess 
seismicity around Srisailam dam and Brahmaputra valley. The increase m 
seismic activity in Koyna in November 1980 is noticed. However no 
significant increase in activity was detected in Pong, Pandoh and Bhakra 
dam regions. The earthquakes of July 1980 near India -Nepal border and 
Kathua (Jammu region) shows thrust faulting. 
47. UPADHYAY (S.K). and MISHRA (S.N). A study of short period seismicity 
of parts of Himalaya, f^ symposium on earthquake engineering. 1 ( 10 - 12) 
; 1982; 4 9 - 5 3 p. 
The seismicity of the Himalayan region is between 27° N - 37° N and 66°E -
100°E for a short period of five years. In this study earthquakes of 
magnitude equal to or greater than 4.7 have been considered. The results of 
three zones were taken into account i.e. Hindu kush (zone 1), Nepal-Bihar 
(zone 2), Assam region (zone 3). The earthquake epicenters were plotted for 
three different magnitude. The second zone is found seismically least active. 
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The total energy released in each of the depth ranges is tabulated and value 
of the ratio of the energy released in intermediate to shallow focus 
earthquakes is obtained. The study brings out some aspects of short period 
seismicity of the three adjoining region of the Himalayan range 
, , GEOMORPHOLOGY 
48. AGRAWAL (P.N) and PRASAD (Jagdamba). Tilt measurements across 
Srinagar thrust. 7^ Symposium on earthquake engineering. 1 (10 - 12); 1982 
; 25 - 28 p. 
This article discuss number of rivers valley projects which are under 
construction in the Bhagirathi valley, upstream of Tehri Dam project. The 
region lies in the main central thrust and main boundary fault. It doesn't deal 
with the creeping movements but discusses the focal movements due to the 
poor rock conditions. It deals with the designing of the tunnel in order to take 
care of poor rock conditions. The fluctuations are not due to any tectonic 
reason but due to the seepage of water in the rainy season. 
49. CHANDER (R) and GAHALAUT (V.K). Preparations for great earthquakes 
seen in levelling observations along two lines across the outer Himalaya. 
Current Science. 61 (7); 1994 ; 531 - 534 p. 
This article discusses important set of leveling observations across central 
Nepal. From these observations recoverable elastic strains are accumulatmg 
in the upper crust of the region and will lead to a great earthquake in course 
of time. The limited levelling data from the Dehradun region in north 
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western Himalaya show remarkable similarities to the Nepalese data and 
require a similar interpretation regarding preparation for the next great 
earthquake in the region. 
50. CHANDER (R) and GAHALAUT (V.K). A stimulation of upper crastal 
stresses for great and moderate thrust earthquakes of the Himalaya. Earth and 
planetary Sciences. 104 (1); 1995 ; 115 - 129 p. 
This article is about the great and moderate earthquakes which occur through 
reactivation of subhorizontal thrust faults by frictional failure under the 
action of stresses induced by Himalayan topography, isostasy, cmstal 
overburden and plate tectonic. The estimates of stresses are based on two 
dimensional plane strain calculations using analytic formulae of elastic 
theory and rock mechanics under suitable assumptions. The attention has 
been focussed on a point on the detachment at a depth of 17 Km below 
mean sea level under the surface trace of the main central thrust (MCT). The 
estimates of the plate tectonic stress, shear stress and pore pressure for 
reactivation of upper crustal thrust faults compare favourable quotations in 
the article. 
51. CHANDRASEKARAN (A.R). Evaluation of design earthquake parameters 
for a site and utilization of strong motion data. Current Science. 67 (5); 1994 
; 353-358 p. 
This article is the site dependent evaluation of earthquake parameters for 
some important structural systems. The conservative procedures are 
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developed for the prediction of earthquake parameters for the design of 
nuclear power plants. Sometimes the same techniques are sought to be 
applied for other structures where site dependent studies are attempted. This 
article discusses various aspects of the problem and suggest that prediction 
of maximum earthquake should not be based on which structure is supposed 
to be built in that area. It also discusses the utilization of results obtained 
from monitoring strong motion earthquakes. 
52. DASGUPTA (S) and MUKHOPADHYAY (M). A seismicity of the Andman 
subuction zone and recent volcanism. Journal of Geological Society of India. 
49(5); 1997; 513-521 p. 
The barren island volcano in central Andman sea erupted on March 29, 1991. 
The tectonic framework of the Barren island volcano is delineated by a set of 
seismically mapped faults including the west Andman fault which connects 
to the semgoKo fault in Sumatra. The morphology of Andman Benioff zone 
seen on a vertical section reveals a seismic gap at 90 - 110 Km depth. It 
relates to the zone of current volcanisms of the barren and its neighbouring 
alcock seamount in a structurally depressed area. The seismic gap in the 
Benioff zone is interpreted as a zone of partial melting in the descending 
Indian ocean lithosphere which prevents stress accumulation owing to the 
decreased viscosity. Double couple solutions for the barren island 
earthquakes of October 10 and December 25, 1990 preceded the volcanism 
suggest that rupturing through normal dip-slip faulting prevailed in the 
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overriding Burma plate prior to the recent volcanism 
53. GAUR (V.K). and PRIESTLEY (K.F), Shear wave velocity structure 
beneath the Archaen granites around Hyderabad, inferred from receiver 
function analysis. Indian Academy of Sciences - Earth and planetary 
Sciences. 106 (1 - 2) ; 1997 ; 1 - 8 p. 
This article deals with the teleseismic P wave forms recorded by a 3 -
component streckeisen seismograph at Hyderabad. The receiver functions 
obtained from the Hyderabad records the both shallow and intermediate 
focus earthquakes lying in different stations show a remarkable coherence m 
arrival times and shapes of the shear wave phases. The results of several 
hundred inversions of stacked receives functions from closely clustered 
events show that the crust beneath the Hyderabad granites has a thickness of 
369 p 0.07 Km /sec. The shear wave velocity of its base is 4.19 p 0.05 
Kmysec just above the moho transition zone which is constrained to be less 
than 4 Km thick. 
54. GOWD (T.N), RAO (S.V.S) and CHARY (K.B). Stress field and seismicity 
in the Indian shield: effects of the coUision between India and Eurasia. Pure 
and applied Geophysics. 146 ( 3 - 4 ) ; 1996 ; 503 - 531 p. 
The article is about the seismicity in the Indian subcontinent and effects of 
the collision between India and Eurasia. Spatial distribution of historic and 
instrumentally recorded earthquakes indicate that the seismic activity is 
mostly continued to linear belts while the remaining large area of the shield 
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is stable, other indicators of heat flow suggest hotter geotherms in the linear 
belts , leading to amplification of stress in the upper brittle crust. The 
reactivation mechanisms have been analysed by considering stresses, pore 
pressures, geological history of the faults and their orientation with respect to 
the contemporaneous stress field. The seismicity of the Indian shield is 
explained in terms of the reactivation mechanisms. 
55. GUPTA (H.K), FLEITOUT (L) anfd FROIDEVAUX (C). Lithosphenc 
subduction beneath the Arakan-Yoma fold belt: quantitative estimates using 
gravimetric and seismic data. Journal of Geological Society of India. 35 (3) ; 
1990; 235-250 p. 
The set of consistent geophysical data shows the presence of cold material at 
depth, east of the mountain chain in the Arakan-Yoma fold belt region. There 
are intermediate focus earthquakes to adepth of 150 Km and longitudinal 
seismic waves are faster under the chain than west of it. The pronounced 
gravity low, east of the chain is well explained by cold high density 
material at depth in the seismic area, compensated by crustal thickening 
under the mountain chain and a sediment filled depression under the eastern 
basin. The gravity low flanking other coUisional chains might also be due to 
the compensation of cold material at depth rather than the usually invokede 
flexural effect. 
56. HOLT (W.E), and HAINES (A.J.). Velocity fields ion defoming Asia from 
the inversion of earthquake released strains. Tectonics. 12 (1) ; 1993 ; 1 - 20 p. 
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The article deals with an average sfa-ain rates in sectors of defonning Asia 
which are matched by a fifth order polynomial function. The functions are 
integrated to obtain the relative velocities and rotations occurring within east 
Tibet, western Sichuan, Yunnan and south China. This method can be applied 
to strains obtained from Quaternary slip rates on major faults. If south China 
has negligible motion relative to Siberia, then the velocity result indicates that 
nearly all the expected motion between India and south China portion of 
Eurosia has, been accomodated by distributed intiaplate deformation in east 
Burma, Yunnan, western Sichuan and east Tibet in the last 85 years. 
57. HOLT (W.E), MING (Li) and HAINES (A.J). Earthquake strain rates and 
instantaneous relative motions within central and eastern Asia. Geophysical 
Journal international. 122 (2); 1995 ; 569 - 593 p. 
This article describes the spatial distiibution of moment tension of 
earthquakes in this century. Estimation of the velocity field in Asia within a 
Eurasia frame is given. 40 - 60 % of earthbquakes account expected motion 
of India relative to Eurasia. The missing component of stiain rate equivalent 
to about 20 mm year- shortening between Siberia and India. The complete 
strain field accomodates plate motion with the seismic strain. The seismic 
strain indicates the earthquake moment release rates within Mongolia are 
about a factor of 4 larger than the long term rate within Gansu-Nmgxia the 
earthquake moment rates have factor of 2 higher than the long term rate, 
58. JACKSON(M) and BILHAM (R). Constraints on Himalayan deformation 
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inferred from vertical velocity fields in Nepal and Tibet. Journal of 
Geophysical research. 99 (B7); 1994 ; 13897 - 13912 p. 
This article discusses about the upliftment of the lesser Himalaya and greater 
Himalaya. Levelling data from the Nepal Himalaya between 1977 and 1990 
mdicates localized uplift at 2 - 3 mm/yr in the lesser Himalaya with spatial 
wave lengths of 25 - 35 Km and at 4 - 6 mm/yr in the Greater Himalaya 
with a wavelength of 40 Km. Levelling data in Southern Tibet between 1959 
- 1981 suggests that the Himalayan divide may be rising at a rate of 7.5 + / -
5.6 mm/yr relative to central Tibet. Two dimensional dislocation modelmg 
methods examine a number of structural models that yield vertical velocity 
fields similar to those observed. The pattern of uplift is consistent with a 
crustal scale ramp near the Greater Himalaya linking shallow northward 
dipping thrust planes beneath the lesser Himalaya and Southern Tibet, 
59. NARAYANASWAMl (S) . Structure and tectonics of the precambrian 
Shield of hidia. Bulletin of Geophysical research . 13 (1 - 2) ; 1975; 122 -
131 p. 
The precambrian shield of India is composed of a complex assemblage of 
geosynclinal orogenic belts of varied structural pattern and tectonic activity. 
The structure , tectonics, magnatism and metamorphism are correlated with 
geochronological age data. The rocks of the peninsular shield is divided into 
seven tectonic provinces. Vindhyan, Cuddapah-Chhatisgarh, Delhi-Sakoli-
Danjori, / iySvalH-Sausar-G^^r-Singhbhum, pre-Aravalli-Bijwar-
•••/ ^ , . )^-J 
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Kodarma-Hazaribagh, Dharwar iuron-ore, Nilgiri-eastern ghats. The 
concentric arcuate disposition of the provinces from south to north reveals 
that the precambrian shield of peninsular India has grown by the accreation 
of folded geosynclinal mobile belts from south to north 
60. PESHWA (V.V), MULA (J.G) and KALE (Viveks). Fracture zones m the 
Deccan traps of western and central India: A study based on Remote 
Sensing techniques. Journal of the Indian Society of Remote Sensing . 15 
(1); 1987; 9 - 1 7 p . 
The Deccan trap lavas cover a large area in the western and the central India. 
These are generally regarded as structurally undisturbed save for certain 
areas along the west coast and the Narmada valley in central India. The 
Remote sensing techniques have given a new dimension to the location of 
such disturbed areas many of which represent structural geological features. 
The studies carried in the west and north west of Pune, the Narmada valley 
region in central India reveal that these areas are riddled with fractures. The 
fractures have given rise to narrow valley. The fractures in central India are 
found to the extensions of faults. Hence in these regions the basement is not 
exposed. The disturbance has resulted mostly due to weak to medium 
rejuvenation of the weakness zones in the basement of Deccan traps. 
61. PETIT (C) and DEVERCHERE (J). Present day stress field changes along 
the Baikal Rift and tectonic implications. Tectonics. 15 (6) ; 1996 ; 1171 -
1191 p. 
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The Baikal Rift Zone (BRZ), Siberia is located at north of the India - Asia 
collision zone and exhibits no direct communication with any oceanic 
domain. It is considered as an area of continental extension dominated by 
the global compressional intraplate stress field resulting from plate driving 
forces. A comprehensive stress tensor analysis is presented which is based on 
319 focal mechanism of earthquakes located along the whole Baikal rift. It 
addresses the problem of its dynamics and kinematics and their links with the 
India - Asia collision. 
62. POWERS (Peter.M), ROBERT (J) and YEATS (Robert. S) structure and 
shortening of the Kangra and Dehradun reentrants, sub Himalaya. Geological 
Society of America. 110 (8); 1998 ; 1010 - 1027 p. 
The article deals with the seismic reflection, surface geology, oil well, and 
magnetostratigraphic data which integrate the structure and shortening rate at 
the Himalayan front. The seismic reflection data reveals that the surface 
anticlines form in association with south vergent thrust at the base of tertiary 
section. The Kangra and Dehradun reentrants display faults-bend folds that 
have gently north dipping limbs in the south. Due to the presence of 
overpressured wells in Kangra reentrant, the region is at risk from moderate 
and great earthquakes in future. 
63. REDDY (P.R). The seismic velocity structure in the western part of the 
Bengal Basin : Some significant results. Indian Journal of Geology . 69 (1) ; 
1997; 2 6 - 4 0 p. 
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The wide angle reflection and refraction seismic survey in key section of the 
western part of the Bengal Basin has enabled delineation of the crust and 
upper mantle velocity structure. Deep seismic sounding data were acquued 
in the west Bengal Basin along three east-west profiles. The study has 
revealed the existence of four groups of prominent refractor overlying the 
crystalline basement. Rajmahal tiaps of velocity 4.6 - 5.3 Km/sec occur 
beneath the base of tertiary sediments of the middle parts of the stable shelf 
region. A basement upwarp with a sharp flexure west of Bishnupur m 
combination with the fault of shantipur on Beliator- Bangaon profile and 
Arambagh-Taki profile brings into focus the regionally extending Hinge 
zone. A low velocity layer of about 2 - 3 Km thickness has been mfeiTed m 
the upper crust in this area. The thickness of the upper and middle parts of 
the crust is found to be varying between 22 and 27 Km. 
64. SHARMA (R.D). Specifying a seisnuc design inputs for critical structures. 
Current Science. 67 (5); 1994 ; 358 - 368 p. 
This article illustrates various engineering structures for the probability of 
the impact of future earthquakes, such specifications of the vibratory ground 
motions from the basis of a seismic design inputs for conventional stiuctures 
are based on an approach of minimizing the losses by preventing collapse, 
more elaborate procedures are now adopted for a seismic design structures of 
critical facilities such as dams and nuclear power plants where the acceptable 
limits of damage are much lower. Specifications of a seismic design mputs 
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for such structures is discussed in this article. 
65. SINGH (D.D). Strain rates and earthquakes in the Himalayan and nearby 
regions. Journal of Physics of the earth. 35 (2); 1987 ; 143 - 157 p. 
Seismicity, focal mechanism and moment tensor are used to estimate the 
strain deformation for each quakes occurring in the Himalayan and nearby 
regions during the last 80 years. Moment tensor values obtained in different 
parts of Himalaya and nearby regions suggests the E-W extension and N-S 
compression. Vertical extensions are obtained in the regions of Hindu Kush, 
Burma, NE India and Himalaya. The tension and compression stiain 
deformation values obtained in these regions support the hypothesis of 
continental collision of the Indian and Eurasian plate. The large vertical 
extension value of moment tensor supports the hypothesis of subduction of 
Pamir-Hindu Kush seismic zone in the western part of the Indian plate and 
also subduction of the Indian plate beneath the Burmese arc in eastern pait. 
66. SINGH (D.D). Shear wave velocity structure over the eastern Indian 
subcontinent. Tectonophvsics. 230 (1-2); 1994 ; 127 - 134 p. 
This article deals with the wave velocity occurring in the north eastern India 
and nearby regions. The surface waves generated by 12 earthquakes were 
recorded at the Shillong and Chiengmai seismic stations to determine the 
shear wave velocity. A high shear wave velocity is estimated in the lower 30 
- 34 Km of the crust. The crustal thickness is found to vary from 36 to 56 
Km with an overlying 2 - 4 Km sedimentary thickness of shear wave 
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velocity of 2.55 - 2.75 Kms. The shear wave velocity in the upper 10 Km of 
crust is 3.5 - 3.7 Kms below the sedimentary layer. The high shear velocity 
for the lower crust beneath these regions suggest an oceanic affinity and they 
are different from the Indian shield structure. The increase m crustal 
thickness may be due to the collision of the Indian and Eurasian plates in the 
north and subduction of the Indian plate beneath the Burmese arc in the east. 
67. SINGH (D.D). Moment tensor solutions of earthquakes in the Indian ocean 
from surface waves and their tectonic implications. Pure and applied 
Geophysics. 150 (1); 1997 ; 53 - 73 p. 
Rayleigh and Love waves generated by sixteen earthquakes which occuixed 
in the Indian ocean and were recorded at 13 stations of Asia Africa and 
Australia are used to determine the moment tensor solution of these 
earthquakes. A combination of thrust and strike slip faulting is obtained for 
earthquakes occurring in the Bay of Bengal. Thrust, strike slip is obtained for 
earthquakes occurring in the Arabian sea and the Indian ocean. The resultant 
compres-sive and tensional stress directions are estimated from more than 300 
centroid moment tensor solution of earthquakes occurring in different parts 
of the Indian ocean. The results infer the clockwise movement of the region. 
The focal depth of earthquakes is estimated to be shallow varying from 4 to 
20 Km and increasing gradually in the age of the oceanic lithosphere with 
the focal depth of earthquakes in the Indian ocean. 
68. UPADHYAY (S.K) and SRIRAM (V). Dislocation time function of faultmg 
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during earthquakes, f^ Symposium on earthquake engineering. 1 (10 - 12 ) ; 
1982 ; 93 - 97 p. 
The dislocation time function is calculated from the source factor of the far 
field seismic spectrum. The dislocation time function is a realistic 
representation and is found dependent on the rupture velocity along the fault 
surface. The dislocation time function shows irregular growth of rupture in 
the faulting process. The earthquakes in eastern Himalayas are also 
considered and are likely to have occurred on pre-existing faults or zones of 
weakness. The study of fault slip time function is of primary significance in 
engineering applications. 
69. VANEK (J), HANUS (V) and SIT ARAM (M.V.D). Seismicity and deep 
structure of the Indo-Burman plate margin. Journal of south east Asian Earth 
Sciences. 4 (2); 1990 ; 147 - 157 p. 
This article covers two differently inclined segments of the Wadati-Benioff 
zone beneath the Chin hills and Naga hills segments of the Indo-Burman 
ranges which are verified on the basis of the geometrical analysis of 
distribution of 566 earthquakes. The Wadati - Benioff zone and young 
Calc-alkaline volcanism pomt to the existence of a mio-pliocence subduction 
with the trench at the western boundary of the ohgocene IndoBurman 
orogenic belt. A system of ten seismically active fracture zones was 
delineated in the adjacent Indian and Burman plates, the tectonic pattern of 
which represents the eastern manifestation of the continental collision of the 
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Indian and Eurasian plates. The position of historical disastrous earthquakes 
confirms the reality of this pattern. 
70, YEATS (R.S) AND LILLIE (R.J.). Contemporary tectonics of the 
Himalayan frontal fault system : folds , blind thrusts and the 1905 Kangra 
earthquake. Journal of Structural Geology. 13 (2) ; 1991 ; 215 - 225 p. 
This article deals with the Himalayan frontal fault systems. The sub 
Himalayan fold thrust belt consists of deformed late Coenozoic and older 
deposits south of the Mian boundary thrust (MBT). In Pakistan, east of the 
Indus river the sub Himalaya comprises the potwar plateau and the salt range 
which is thrust southward over the Jhelum river floodplain along the salt 
range thrust. Southeast of the Main deformation zone the Pabbi Hills 
overpressured anticline is best explained as a fault propagation fold. The 
Pakistani part of the decollement horizon could generate large earthquakes 
only if these evaporites die out northward at seismogenic depths. In India 
and Nepal the sub-Himalaya is narrower reflecting the absence of evaporites 
and a steeper slope of the basement towards the hinterland. 
, , GEOPHYSICS 
71. ARORA (B.R) and REDDY (C.C). Magnetovariational study over a 
seismically active area in the Deccan trap province of Western India. Physics 
of the earth and planetary interiors. 66(1 - 2 ) ; 1991 ; 118- 131 p. 
The article presents the result of a magnetovariational study undertaken over 
a basalt covered region of western India which has been experiencing a 
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swarm of seismic activity since 1986. The most striking feature of transient 
variations is the anomolous enhancement of the east - west component at 
stations bounding the seismically active belt. An evolutionary model of 
Deccan volcanisms and other geophysical data, it is suggested that the 
central resistive block is coincident with the concentrated belt of earthquake 
epicentres which represent either a dormant volcanic plug or a plutonic body 
rooted in upwarped mantle. 
72. BISWAS (S) and DAS GUPTA (A). Distribution of stresses m the 
Himalayan and the Burmese arcs. Gerlands Beitrage zur-Geophysik. 98 (3) ; 
1989; 223-239 p. 
In this article the composite plots of pressure and tension axes obtained from 
available focal mechanism solutions of earthquakes have been used to 
understand the nature and processes of stress systems that are operating in 
the Himalayan mountain front and the Burmese arc. The composite plot 
shows that the orientation of the pressure and tension axes follows a distinct 
pattern in the Himalayan mountain range and implies that the entire 
Himalayan arc is subjected to more or less N-S to NNE-SSW compressive 
stress which activates the northward under thrusting of the Indian plate 
beneath the Himalaya. Burma arc suggest the complexity of the stress regime 
in this region. Scattermg of the stress axes chiefly results from the complex 
geometry of the subduction zone existing in this region. 
73. KHATTRI (Kailash). Earthquake focal mechanism studies. Earth Science 
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review. 9(1) ; 1973 ; 19-63 p. 
This article reviews the development in the study of the focal mechanism of 
earthquakes. The representation of focus by point and finite sources are 
reviewed. The use of initial motion and spectral amplitude of P - waves, the 
polarization of S-waves and the application of numerical methods in 
determining optimum solutions are discussed. A survey of the recent 
advances in the application of surface waves, free oscillations and static 
dislocations for the determination of focal mechanism is given. The major 
results of the interpretation of the focal mechanism solution of earthquakes 
in terms of regional stress distributions and the geodynamic processes that 
are currently taking place is also included in this article. 
PRAKASH (Ravindra) and ARYA (A.S). Earthquake response reduction 
through vibration absorption and energy dissipation. 7^ Symposium on 
earthquake engineering. 1 (10 - 12) ; 1982 ; 221 - 224 p. 
The oscillatory motion of ground feeds kinetic energy is during an 
earthquake. The concepts of vibration absorption and energy dissipation for 
reducing the earthquakes is presented. It is possible to achieve vibration 
isolation of machine foundations using vibration absorbing devices. This is 
subjective to earthquake type of excitations. The concept of dissipation of 
input earthquake energy seems to hold greater promise. The various 
mechanisms tested for this purpose seems to be effective in limited 
application. A long lasting safe and economical energy dissipating device is 
7S. 
76. 
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however evolved. 
RAI (S.S), SRINAGESH (D) AND SARMA (P. V.S.S.R). Morphology of the 
subducted Indian plate in the Indo-Burmese convergence zone. Earth and 
planetary Sciences. lOS (4); 1996; 441 -4S0 P 
Earthquake hypocenters and travel time residuals analyse to constrain the 
geometry and physical state of Indian plate that is subducted in the Indo-
Burmese convergence zone. A critical analysis of earthquake hypocenters 
reveals the existence of a non uniform Beneioff zone shortening from north 
to south. The deepest level of seismicity is observed beneath the N aga hills 
160 Km followed by Chin hills 120 Km and Arakan - Yoma ranges 80 Km. 
Teleseismic distances show faster travel time upto 1.2 s in the north - north 
east and south-southwest azimuths, while slower arrivals l.2 to 1.S s are 
recorded in the transverse direction. The above observation points to the 
presence of a high velocity slab possibly linked to the subduction of the 
Indian oceanic lithosphere .. 
RAM (A), TRIPATHI (J.N) and YADAV (L). Nature ofP - wave signals 
from Hindu Kush earthquakes. Journal of Geodynamics . 19-(2) ; 1994; IS9 
- 175 p. 
This article discusses about the P - wave signals from Hindukush region. 
Several causes for complexity of P - wave signals from earthquakes in the 
Hindukush focal region. These are recorded at Gauribidanur seismic array 
in southern India. Records of these earthquakes reveal that most of the 
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events occurring at shallow depths had complex signatures as compared to 
the deeper events. The fault rock, the ray - scattering the crust-upper mantle 
near the source are the main responsibilities for the complexity of the 
Hindukush record. 
77. RAO (N.M) RAO (P.P) and KAILA (K.L). The first and third asymptotic 
distributions of extremes as applied to the seismic source regions of India 
and adjacent areas. Geophysical-Joumal-intemational. 128 (3); 1997 ; 639 -
646p. 
The seismic source regions are identified on the basis of spatial and temporal 
distributions of shocks, recurrence relations and the tectonic architecture of 
the Indian subcontinent and adjoining areas. The maximum magnitude of 
earthquake is estimated using the extreme values of Gumbel. First and third 
asymptotic distribution and their values are computed for the seven 
identified seismic source regions of India and adjacent areas. The results of 
the liiird asymptotic distribution indicate the upper bound to earthquake 
magnitude is equal to 8.94 plus for Assam, 8.56 plus for Bihar-Nepal, 8,43 
plus for Kangra, 8.97 plus for Koyna, 8.98 for Andaman sea seismic source 
regions. The prediction for the largest earthquake magnitude is computed for 
return periods of 10, 20, 50, 75 and 100 years in each source region. 
78. REDDY (A.G.B). A geophysical approach to the problem of seismicity in 
the Indian shield. Journal of Geological Society of India. 45 (1) ; 1995 ; 5 -
17 p. 
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This article deals with the probability of the earthquakes in the Indian shield. 
An earthquake is a culmination of stress build ups that go on over a period 
of time at various brittle - ductile transitions located within the crust. 
Mapping such transitions form an integral part understanding the seismicity 
of a region. However, this aspect has been grossly neglected. Revolving 
round faults and allied structures provide a mechanism for stress dissipation 
as distinguished from stress stimulation. Holistic approach to the problem 
include an investigation of the thickness and composition of the crust on one 
hand and surface heat flow on the other. A broad geophysical strategy has 
been mooted for the active consideration of geoscientists by the principle. 
79. SINGH (S.J). Analytical approaches to describe the near source effects. 
Current Science . 67 (5); 1994 ; 330 - 335 p. 
This article discusses the effect of finiteness of a dislocation source and its 
motion on body wave radiation pattern. The Aki- Haskell model used for 
computing the near field ground motion is also described in this article. In 
the present day the application of dislocation models for earthquake faulting 
has become routine in the dynamic field induced by earthquakes. 
80. SIT ARAM (M.V.D) and JOHN (G). Travel times of P waves in nortli east 
India. Studia Geophysica-et-Geodaetica . 34 (2) ; 1990 ; 96 - 109 p. 
This article deals with the travel times of P - waves which are determined 
from the earthquakes at number of stations. The article reveals die velocities 
of 6.53 and 5.64 Km/sec of P and Pg waves. A simplified two layered crustal 
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model IS obtained. The travel times of P - waves constitute a straight line 
with the velocities of 5.97, 6.18, 6.41, 7.82 and 7.95 Km/sec. All the 
velocities of the P - waves are determined from the sites of number of 
stations. 
81. UPADHYAY (S.K) and PRASAD (Jagdamba). Focal mechanism solutions 
and tectonic stresses along Burmese arc. 7^ ^ Symposium on earthquake 
euRineering. 1 (10 - 12) ; 1982 , 55 - 60 p. 
The focal mechanism solutions of nine recent earthquakes with their 
epicenters along the Burmese arc are determined. The compressional P 
waves is utilized for drawing the nodal planes separating the zones of 
compression and dilatation. The variation in the direction of compressional 
force is inferred. All the earthquakes in the Burmese arc show that the two 
nodal planes strike approximately NS or EW. The structures of the Brnmese 
arc has a point of inflection on it which has resulted possibly due to changing 
stresses along its length. The strike slip fault is dominant in Burmese arc. 
The variable compressive and tensional stresses are exhibited along the 
. Burmese arc. This variation is also reflected in physiographic setting of the 
Burmese arc. The compressive stress is acting horizontally. 
, , GEOTECTONIC 
82. ABE (K). Instrumental magnitudes of historical earthquakes. Bulletin of 
seismological Society of America. 84 (2) ; 1994 ; 415 - 425 p. 
This article covers the history of earthquakes, 1892 to 1898. In the 1890s a 
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variety of primitive but sophisticated seismographs were erected m Europe. 
In use of those records, the instrument magnification needs to be caUbrated 
with extreme caution because of the lack of damping. The effective gain for 
surface wave maxima of distant shocks is determined for each of the vertical 
or horizontal pendulums that were operated at nine European locations. The 
results are applied to reported amplitudes for determining the surface wave 
magnitude of 53 major earthquake recorded firom 1892 to 1898. The 
magnitude of the destructive tsunami earthquake that occurred off 
northeastern Honshu, Japan on 15 June 1896 is determined to be 7.2. The 
great Assam earthquake of 12 June 1897 has a magnitude of 8.0 
83. BATH (Markus). Earthquake magnitude : Recent research and current 
trends. Earth Science reviews . 17(4); 1981 ; 315-398 p. 
This article deals with the application of magnitude scale with regard to 
epicentral distances focal depths, wave types and wave periods. Magnitude 
frequency relations have become the most investigated equations within 
seismology, observationally as well as theoretically. The magnitude provide 
significant information on other source parameters such as wave energy, 
fault length, seismic moment. The relations between magnitudes based on 
body and surface waves are used for efficient discrimination between 
earthquakes and underground explosions 
84. BATH (M) and SHAPIRA (A). Methods for microearthquake research. 
Tectonophvsics.551 ( 1 - 4 ) ; 1978; 17-21 p. 
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This article discusses the extensive reports for locating micro earthquakes 
and to determine their focal mechanism. Modem methods and computer 
programs are developed for the solution of these problems by means of 
initial P waves recorded at small three dimensional geophone arrays of the 
general size 1 - 3 Km. For the realistic crastal models, tests indicate that the 
hypocenter can be determined with errors less than 100 m and the 
mechanism with the average errors of 2° for strike. The detailed knowledge 
of the local cmstal structure is of crucial significance in order to achieve an 
acceptable accuracy. It is therefore recommended that detailed cmstal 
explorations are made at each place, and that test are made with controlled 
sources. 
85. BHATTACHARYA (A.R). Tectonic control of sedimentation in a part of 
northern Kumaun Himalaya. Himalayan Geology . 4 ( 1 ) ; 1974 ; 348 - 360 p 
This article represents an application of the principles of tectonic control to 
unravel the sedimentary tectonics in northern Kumaun Himalaya. It 
represents a typical geosyncline flanked on both sides by mildy unstable 
shelves with mildly epirogenic framework. The negative basin tectonism 
was mainly responsible in controlling sedimentary facies and development of 
geosyncline of later cycle. This part of Himalaya remained stable and 
positive before the initiation of the Himalayan orogeny. 
86. BISWAS (Satyajit) and MAJUMDAR (Ranjit.K). Seismicity and tectonics 
of tlie Bay of Bengal and intraplate deformation of northern Indian plate. 
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Tectonophvsics. 269 ( 3 - 4 ) ; 1997 ; 323 - 336 p. 
This article discusses about the earthquakes in Bay of Bengal which are 
caused due to the nature of intraplate deformation in the northern Indian 
plate. The entire Bay of Bengal and Indian plate are seismically active. The 
intraplate seismicity' and compression deformation is the result of the 
coUisional resistance to the north moving Indian plate with the Eurasian 
plate. Due to the strong repulsive force at the coUisional plate boundary 
cause stress transmission towards south and makes the intraplate region 
seismically active. 
87. CHANDER (Ramesh) and SINGH (Priyamvada). The antiquity of 
earthquakes. Resonance . 5 (6); 2000 ; 30 - 39 p. 
The earthquake catalogues provide chronological information about dates, 
source locations, magnitudes and other parameters of past earthquakes of 
specific regions and of the whole earth. The people all over north India 
experienced the ground shaking due to seismic waves on 29 March, 1999. 
The waves that had arrived through the earth have been excited beneath the 
Chamoli region of the Garhwal Himalaya by the tectonic process of shear 
failure in rocks. The damage to houses and other man made structures in the 
Garhwal and Kumaon hills during this earthquake was due to severe ground 
shaking close to the source. Seismic surface waves produce the strongest 
ground shaking during an earthquake. The region of damage is neai" the 
earthquake source because the intensity of shaking depends on distance 
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from the source. A large earthquake is often referred to by the geographic 
region where it produced maximum damage. Seismic waves are mechanicai 
waves for which the earth is the medium. 
88. CHANDRA (Umesh). Attenuation of strong Ground motion in India and 
neighbouring regions. 1^^ Symposium on earthquake engineering. 1 (10 - 12) 
; 1982; 69 -76 p. 
The article is about the division of entire region into eight attenuation 
provinces on the basis of regional geology and tectonics. These are Makran, 
Quetta, Hindu-Kush-Pamir, Jammu and Kashmir, Himachal Pradesh, Ganga 
Basin , Peninsular province, northeast province and Burma province. 
Isoseismal maps for a number of earthquakes are analysed to study the 
attenuation of intensities with distance. The epicentral intensities are based 
on an analysis of all intensity reports at different observation points. The 
attenuation is small in the Hindu Kush region which is characterized by 
intermediate depth of seismic activity. The fall of intensity with distance is 
least rapid for the peninsular and Burma provinces. 
89. DAS (S) and FILSON (J.R). On the tectonics of Asia. Earth and planetary 
Science. 28 (2) ; 1975 ; 241 - 253 p. 
The tectonics of central Asia is made from seismic and geological data. The 
tectonics of central Asia is represented by the motion of a few continental 
blocks which are spreading from Baikal rift zone as well as due to collision 
of the Indian plate. The five tectonic units are postulated : The Siberian 
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block. East and West China blocks, the south east Asia block and the Indian 
plate. The horizontal crustal compression along this boundary is from the 
Hindu Kush north eastward to the southern tip of Lake Baikal. The west 
China block to the south of this boundary is turning clockwise about a point 
near the southern tip of Lake Baikal. The regions to the north and northeast 
have higher seismicity. 
90. DESIKACHAR (S.V). A review of the tectonic and geological history of 
eastern India in terms of plate tectonics theory. Journal of Geological Society 
of India. 15 (2); 1974 ; 137 - 149 p. 
This article discusses about the evolution of the Bengal Basin situated on the 
Indian plate and the Assam Arakan basin situated on the Burmese plate. The 
Indian plate during this time was moving according to the theory of plate 
tectonics. The concept of geosynclinal theory is responsible for the formation 
of folded belts. The article brings out the mobilist concept involving plate 
tectonics theory and geological history of eastern India. 
91. GUPTA (H.K) and KHANAL (K.N). Verification of magnitudes of 
Himalayan region earthquakes of 1903 - 1985 from Gottingen observatory. 
Tectonophvsics. 244 (4); 1995 ; 267 - 284 p. 
This article contains observations of thirty seven major earthquakes which 
are taken from the microforms of Gottingen observatory seismograms. There 
were three other major earthquakes for which magnitudes are determined 
using primary and secondary surface waves from long - medium period 
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instruments. As compared to Duda the present values of surface waves 
magnitude correspond to 20 + / - 3 5 period from horizontal components are 
found to be higher for nine earthquakes by 0.2 - 0.5 units. 
92. GUPTA (R.P), SARAF (A.K) and CHANDER (R). Discrimination of areas 
susceptible to earthquake - induced liquefaction from Landsat data. 
International journal of Remote Sensing. 19 (4); 1998 ; 569 - 572 p. 
The parts of the Gangetic plains, northern Bihar have been repeatedly 
ravaged by seismically induced soil liquefaction in the past earthquakes of 
1833, 1897, 1934 and 1988. Liquefaction has occurred in number of past 
earthquakes causing extensive damage. The alluvial Gangetic basin 
constitutes a major area of the Himalayan earthquakes. The border region of 
southern Nepal - northern Bihar is a typical existing prone to soil 
liquefaction in the Indo Gangetic plains. On 15 January 1934 the plains of 
Northern Bihar and adjoining Nepal were severely jolted by a davastating 
earthquake. The tremor was felt beyond Kashmir and China. The earthquake 
induced liquefaction of soils is related to local soil properties. The 
multispectral remote sensing can play a valuable role in this respect. 
93. HAGER (Bradford H.) and CONNELL (Richard J). Subduction zone dip 
angled and flow driven by plate motion. Tectonophvsics. 50 (1-4) ; 1978 ; 
111 - 133 p. 
The kinetic models of the large scale flow in the mantle accompanying the 
observed plate motions are calculated by neglecting thermal buoyancy 
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forces. The large scale flow is determined by the mass flux imposed by the 
moving plates. The energy and momentum equations decouple with the 
assumption of a radially symmetric Newtonian viscosity, the flow 
accompanying the plate motions can be obtained using harmonic analysis 
and propagator matrices. The resulting flow models predict remarkably the 
observed dips of subducted slabs if the flow extends into the lower mantle. 
The plates drag a thick boundary layer which are included in the model of 
the heating of subducted slabs. The correlation between the flow dip and the 
seismic dip is statistically significant to better than 99% confidence level 
94. KAYAL (J.R) and CHAKRABORTY (P). Microearthquakes at the mam 
boundary thrust in eastern Himalaya and the present day tectonic model. 
Tectonophvsics. 218 (4) ; 1993 ; 375 - 381 p. 
Two microearthquakes survey were carried out at the main boundary thrust 
(MBT) in eastern Himalaya. Spatial and temporal variation in 
microseismicity was observed. The vertical section of the hypocentres shows 
subcrustal earthquakes down to a depth of 80 Km to the south of the MBT 
and composite focal mechanism show strike - slip solutions or transverse 
tectonics which do not agree with the conceptual tectonic model. 
95. KRISHNA (M.R). Seismic moment release along selected major transforms 
on the central Indian Ridge, western Indian ocean, and its tectonic 
implications. Earth and planetary Sciences. 104 (4); 1995 ; 693 - 706 p. 
This article deals about the seismicity of the central Indian ridge, its changes 
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during the period 1912 - 1993. The earthquakes related to four major 
changes offsetting the ridge are utilized to study the release pattern. The 
strain rates were high along the Marie-Celeste transform. The strain rates are 
lower along Argo transform and shallower depth of faulting in order for slip 
is accounted seismically. The deficiency of moment release along the vema 
and 12 degrees 12 minutes S multiple transform system may be due to the 
most of the plate motion occurring aseismicially. 
96. MAJUMDAR (R.K) and BISWAS (S) . Intraplate deformation m the north 
Indian Journal of Geology. 67 (1); 1995 ; 77 - 88 p. 
The geophysical observations indicate that the northern part of the Indian 
plate, including the Bay of Bengal and peninsular India has undergone 
intense deformation away from the active plate margins. Intraplate 
deformation is the result of continued continental coUisional resistance of the 
northward moving Indian plate at the Himalayas where active subduction of 
the Indian Lithosphere in mantle ceased recently. The intraplate region of 
peninsular India and Bay of Bengal become seismically active in response to 
continuous ongoing northward push of Indian Lithosphere from ridge push at 
Carisberg Ridge. The Latur earthquake that occurred in a low gravity 
anomaly region in peninsular zone due to stress accumulation and its 
migration from the continent - continent collisional Himalayan boundary. It 
appears that the Kurudwadi region in peninsular India may become the loci 
of future earthquakes. 
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97. MCCAFFREY (Robert) and Nabelek (John). Role of oblique convergence in 
the active deformation of the Himalayas and southern Tibet plateau. 
Geological Society of America. 26 (8); 1998 ; 691 - 694 p. 
The similarities along curved oceanic trenches shows radial vergence 
evident in earthquake slip vectors along the Himalayan deformation front on 
north-trending normal faults in the Himalayas and southern Tibet. Right 
lateral strike slip on the Karakoram-Jiali fault zone can all result from basal 
shear caused by the Indian plate sliding obliquely beneath Tibet, Within the 
framework of this mechanism, normal faults in the Himalayas and southern 
Tibet are not proxies for the uplift history of Tibet. The distribution and the 
faults in the Himalayas and southern Tibet suggest that the basal drag from 
the underthrusting Indian lithosphere extends northward beneath most of 
southern Tibet. 
98. RADHA KRISHNA (M) and ARORA (S.K). Space time seismicity and 
earthquake swarms along the slow spreading mid-Indian ocean ridges. Earth 
and planetary Sciences . 107 (2); 1998 ; 161 - 173 p. 
The slow spreading mid-Indian ocean ridge system is seismically very 
active. The data has been carried out of the earthquake sources along 
different ridge segments in order to find out spatial and temporal clustering 
patterns. The clustering patterns of earthquakes (1980 - 1990) pertaining to 
nine major spreading segments and eight fracture zones suggest that the 
events cluster in gi;ea'ter proportion alortg the spreading segments than along 
r 
\ K^-315I. 
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the fracture zones. Out of eighteen sequences, thirteen were earthquake 
swarms. Except two, all other swarms were found to be occurring mainly on 
the spreading segments. The maximum magnitude observed in these swarms 
IS 5.4 and many events shows normal faulting mechanism. Swarms along the 
slow spreading mid-Indian ocean ridges are the result of extensional tectonic 
activity. 
99. RADHA KRISHNA (M), VERMA (R.K) and ARORA (S.K). Near ridge 
intraplate earthquakes in the Indian ocean. Marine Geology. 147 (1-4); 1998 
; 109-122 p. 
The seismicity pattern along the south east Indian ridge and central Indian 
ridge in the central Indian ocean over a wider zone represents the plate wide 
stress distribution. Faulting plane pattern and plate motion inversion result 
suggest that the Chagos Bank seismicity forms part of the plate wide stress 
distribution in central Indian ocean. Thrust faulting events near the southern 
part of central Indian ridge can be inferred due to thermoelastic stress related 
to the cooling of the lithosphere. Near ridge seismicity is characterized by 
dominantly normal faulting in the Indian ocean. The greater fraction of 
moment release takes place in the 15 to 35 old lithosphere. 
100. RAMACHANDRAN (C) and KESAVAMANI (M). Fault segmentation and 
earthquake hazard zones in Deccan trap region, gravity evidence. Journal of 
the Geological Society of India. 49 (1); 1997 ; 23 - 32 p. 
The regional gravity map over the Deccan traps has brought out number of 
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major structural fault and fractures particularly East west features. The major 
E-W fault fi-om west coast to east coast along Bombay-Latur-Hyderabad-
Bhadrachalam -Vishakapatnam (B-LHV fault). B-LHV fault suggest it to be 
a major reactivated strikes slip fault. Several earthquake hazard zones are 
identified. These zones are located at fault steps, gravity low nosing and 
intersection of major E-W faults. The recent seismicity in the Deccan traps 
is due to the reactivation of the major E-W faults due to the continuing 
convergence of India with Asia. 
101. SINGH (D.D). An elasticity of the crust and upper mantle beneath north and 
central India from the inversion of observed Love and Rayleigh wave 
attenuation data. Pure and applied Geophysics. 135 (4); 1991 ; 545 - 558 p. 
This article discusses in detail about the Love and Rayleigh waves generated 
by earthquakes occurring in Kashmir, Nepal Himalaya, northeast India and 
Burma which are recorded at Hyderabad. Love wave attenuation coefficients 
are found to vary from 0.0003 to 0.0022 Km for northern India and 0.00003 
Km to 0.00016 Km for central India. Love and Rayleigh wave attenuation 
data shows a highly attenuation zone below a depth of 100 Km. The 
lithospheric thickness is 100 Km beneath central India and below that 
asthenosphere shows higher attenuation, a factor of about two greater tlian 
that in the lithosphere. 
102. WAI (Ying Chung). Source parameters of two rift associated intraplate 
earthquakes in peninsular India, the Bhadra Chalam eartliquake of April 13, 
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1969 and the Broach earthquake of March 23, 1970. Tectonophysics. 225 
(3); 1993 ; 219-230 p. 
This art;icle discusses about the Bhadrachalam and Broach earthquake which 
are the two major intraplate earthquakes associated with paleorift zones in 
the stable continental regions of peninsular India. Ancient rifts have been 
recently been identified as a major seismogenic tectonic feature for intraplate 
seismicity in stable continental regions. Investigator proposed multiple fault 
plane solutions for each of the events. The article also discussed the early 
solutions and the best source mechanism for each earthquake. 
103. WANG (P) and GLOVER (Lynn). A tectonic test of the most commonly 
used geochemical discriminant diagrams and patterns. Earth Science 
reviews. 33 (2); 1992 ; 111 - 131 p. 
This article describes about the tectonic tests. Many tectonomagnetic 
geochemical discriminant diagrams were created and are now being widely 
used in paleotectonic reconstructions. The genesis of continental basalt 
magma involves a series of complicated processes that may vary from place 
to place even within the same tectonic province. The reconstruction of 
paleotectonic settings should not be done by using geochemical data alone. 
Tectono-stratigraphic analysis based on knowledge of field relations, 
structure and petrology of epiclastic, volcaniclastic and igneous protoliths is 
an essential adjunct to geochemistry in determining ancient tectonic 
environments. 
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, GUJARAT, ANJAR 
104. WAI (Ying-Chung) and HONG (Gao). Source parameters of the Anjar 
earthquake of July 21, 1956, hidia and its seismotectonic implications for the 
Kutch rift basin. Tectonophysics. 242 (3-4); 1995 ; 281 - 292 p 
This article deals about the Anjar earthquake of July 21, 1956 which took 
place very close to the 1819 Kutch event and caused damage and casualities. 
The modelled waveforms of teleseismic P and SH wave motions determine 
a reverse faulting mechanism as well as source parameters for the Anjar 
earthquake. The two nodal planes of the solution strike north east, 
subparallel to the trend of Kutch rift very close to the isoseismals. The 
seismic moment is 1.19 x 10 "SUP 25" dyne - cm. The focal depth and 
stress drop are 15 Km and 162 bar respectively. From the available 
information, the great Kutch event of 1819 is most likely a reverse faulting 
event. 
, , , MAHI RIVER 
105. JAIN (Mayank), WOODCOCK (Nigel-H) and TANDON (Sampat K). 
Neotectonics of western India, Mahi rivers Gujarat. Journal of the Geological 
Society of London. 155 (6) ; 1998 ; 897 - 901 p. 
A Quaternary fluvial sequence along the Mahi river, Gujarat shows evidence 
of normal faulting and surface slumping. North west striking faults have 
tlu-own ranging from 1 m to 3 m and have growth folds in sediments unit. A 
slump sheet moved tens of metres north eastward down the o.7 degree dip 
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slop of one tilt block during displacement on its bounding fault. Fault 
activity began after the deposition of a lower gravel. Faulting ended just 
before deposition of upper gravel - sand. The Mahi river section shows that 
neotectonic activity in peninsular India, the 1993 Killari (Latur) earthquake 
has a mid to late pleistocene component. 
, , HIMACHAL PRADCESH 
106. SHANKER (D), SINGH (H.N) and SINGH (V.P). Anomalous seismic 
activity and long-range earthquake prediction in Himachal Pradesh, India 
Acta-Geodaetica-et-Geophvsica-Hungaiica. 30 (2-4); 1995 ; 379 - 395 p. 
This article deals about the anomalous seismic activity associated with major 
earthquakes in die Himalayas using seismicity data from 1959 - 1991. 
Seismicity has been found to fluctuate in two characteristic phases from 
1959 to 1975 and 1976 to 1991 preceding major earthquakes. It is predicted 
that a shallow focus significant earthquake in the magnitude range 7 - 7 . 4 
may occur at the end of 1996 in the area. Epicenter is estimated to be located 
in an area bounded by 31.4, 32°N and 78.3° and 78.8 degrees east falling in 
the soudiem half part of north south trending preparatory era. 
, , , CHAMBA 
107. MAHAJAN (A.K). The 24*'' March, 1995 Chamba earthquake; field 
observation and seismotectonics. Journal of the Geological Society of India. 
51 (2); 1998 ; 227 - 232 p. 
An eartliquake of magnitude 4.9 strucked the Chamba region in the 
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Northwest Himalaya, on 24* March 1995. The epicentral zone lies 8 - 1 0 
Km northeast of Chamba township. The source mechanism of this 
earthquake has been evaluated on the base of isoseist characteristic. The 
longest isoseismal is aligned in North west - south west direction and is 
parallel to the strike of rocks in this area. The causative fault for the Chamba 
earthquake is parallel to the local Himalayan trends and the strain has been 
released at a very shallow depth. 
, , , KANGRA 
108. VIRK (H.S) and SINGH (B). Correlation of radon anomahes with 
earthquakes in the Kangra valley. Nuclear Geophysics. 6 (2) ; 1992 ; 293 -
300 p. 
Radon monitoring for earthquake prediction is part of an integral approach 
since the discovery of coherent and time anomalous radon concentration 
prior to during and after the 1966 Tashkent earthquake. This programme is 
based on radon recording using electronic alpha-counters, emanometers and 
plastic track recorders. Radon concentrations have been monitored daily in 
soil gas and ground water. Since August 1989 in the Kangra valley, 
Himachal Pradesh which is a highly seismic zone. Radon anomalies have 
been recorded in both soil gas and ground water. The effect of meterological 
variables on radon emanation rate have been studied. It is observed that 
radon anomalies correlate with some of the earthquakes which occurred in 
the region. 
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109. KUMAR (S) and MAHAJAN (A.K). Study of intensities of 26'^  April 1986 
Dharamshala earthquake (H.P) and associated tectonics. Journal of 
Geological Society of India. 32 (2); 1990 ; 213 - 219 p. 
This article deals about a moderate earthquake of magnitude 5.5 on Richter 
Scale' rocked the Dharamshala area in Himachal Pradesh on 26*'^  April 1986. 
Four isoseismals of 7, 6, 5, 4 on the MM scale have been drawn. The shape 
of the isoseismals is elliptical and based on this the NW/SE trending 
epicentral tract of this earthquake has been estimated to be located at 
Dharamshala town. With land levelling surveys and field observations of 
cracks and fractures, the direction of movement and direction of fracture are 
shown. Local depth distributions suggest that fractures causing this 
earthquake have been direct relationship with the local thrust faults. 
, , , SIMLA 
110. MAHAJAN (G) and PANDEY (I.C) . Development of cleavages in 
tectonites of Chail area Simla hills, India. Bulletin of Indian Geology 
Association. 7 (2); 1974 ; 123 - 136 p. 
The metamorphites of the Chail area are characterised by four sets of 
cleavages. The lithology of the rock types and die environment of 
deformative phase is responsible for giving rise to different kinds of bedding 
cleavage. Flow cleavage, slaty cleavage, fracture cleavage and axial plane 
cleavage. The origin of these cleavages are in the light of microscopic and 
mesoscopic characters. These cleavages reflects the two distinct 
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environments of deformation. The zone of plastic flow and zone of fracture 
for the existing tectonic models for the evolution of the Simla Himalaya. 
, , HYDROGEOLOGY 
111. CERMAK (V), BODRI (L) and SAIKIA (M.M).Geothermal and rheological 
implications of the crustal earthquakes within the west of the Arakan-Yoma 
fold belt. Journal of Geological Society of India. 38 (3); 1991 ; 282 - 292 p. 
This article discusses about the boundary collision zone between the Indian 
and Eurasian plates. The data indicate a layer of concentrated seismicity in 
the lower crust at a depth range 30 to 40 Km. The lithosphere rheology 
assessed on the basis of the frictional failure in the brittle regime, and power 
lay steady-state creep m the ductile regime. The rheological profiles 
constructed for a 1-D crustal structural and thermal mode. The rheological 
stratification of the lithosphere compared with the earthquake deptli 
distribution indicates a reasonable confmement of seismicity to brittle 
horizons. 
112. CHADHA (R.K). Geological contacts, thermal springs and earthquakes in 
peninsular India. Tectonophvsics. 213 (3-4) ; 1992 ; 367 - 374 p. 
The occurrence of thermal springs in peninsular India shows a distinct 
pattern that is related to geological contacts, tectonic units and earthquakes. 
Most of these thermal springs occur either near the contact of two geological 
units or along prominent tectonic units in the peninsular shield. The 
seismicity map of peninsular India upto 1990 for earthquakes of magnitude 
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> 3.5 indicates a striking correlation between seismicity and thermal springs. 
The stresses are released by frequent micro to moderate earthquakes m the 
thermal springs area along the west coast of hidia whereas in peninsular 
India the stress release is through infrequent moderate earthquakes. 
113. GUPTA (H.K). Artificial water reservoirs and earthquakes: a world wide 
status. Gerlands - Beitrage-zur-Geophvsik. 99 (3) ; 1990 ; 221 - 228 p. 
This article deals about the artificial water reservoirs and earthquakes. The 
huge artificial water reservoirs are created all over the world for generation 
of hydroelectric power, flood control and irrigation purposes. Some 80 
examples of reservoir induced changes in seismicity are known. Important 
examples are those of Lake Aswan in Egypt and Bhatsa in India. The work 
carried out led to the generation of criteria to differentiate natural 
earthquakes from induced earthquakes. These criteria are now internationally 
applied. Non-occurrence of primarily due to thrust fault environment which 
is not conductive for reservoir-induced seismicity. However these dams are 
located in areas of high seismicity where earthquakes of magnitude and more 
have occurred in the past. 
114. KALPNA and CHANDER (R). On some microearthquakes near Tarbela 
reservoir during three low water stands. Bulletin of the seismological Society 
of America. 87 (1) ; 1997 ; 265 - 271 p. 
Tarbela reservoir indicate that most nearby seismogenic faults inferred from 
observations of preimpoundment seismicity in the region should be stable 
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even when the reservoir has low water levels during dry seasons. The 
hypocenters of some microearthquakes occurr-close to the reservoir during 
dry season of 1977, 1980 and 1981 located on those of the above faults. 
Magnitude analysis shows that the rate of accumulation of these stresses 
may be rapid to overcome the stability imparted to the seismogenic faults by 
the Tarbela reservoir. 
115. KUMAR (Ashwani) and AGRAWAL (P.N). Seismic activity of Krol thrust 
in the environ of Jamrani Dam site of U.P. 7"^  Symposium on earthquake 
engineering . 1 (10-12) ; 1982 ; 29 - 35 p. 
This article comprises of three to five mobile seismographs which were 
operated in the region smroimding Jamrani Dam site of Krol thrust. During 
three months 384 events of magnitude 3.4 were detected. The seismic 
activity is revealed at a hypocentral distance of 130 Km from Dam site. The 
locations for seismic events indicate that seismic activity is by and large 
confined to the north and north - east of Dam site. The Krol thrust near the 
Jamrani Dam site is not exhibiting the microearthquake. 
116. VALDIYA (K.S). High dams in central Himalaya in context of active faults 
seismicity and societal problems. Journal of Geological Society of India. 49 
(5); 1997; 479-494 p. 
This article deals with the Indias two highest dams which are located to the 
active faults that have been repeatedly reactivated in the Quaternary. These 
heavy structures are being built in the region of high seismicity where the 
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probability of occurrence of major earthquakes. The probable high 
magnitude earthquake will release quite a few hundred times more energy 
than the earthquakes for which the Tehri Dam is designed. The 50% failure 
probability accepted by the dam builders is at alarming variance with the 
globally accepted minimum standard of 16%. Submergence of upstream, 
lands in the most productive and populated valleys in Uttarakhand and 
western Nepal would cause great loss of forest and agricultural resources. 
, , JAMMU AND KASHMIR 
117. VERMA (R.S) and SRIVASTAVA (S.K). Seismic nsk analysis of sonamarg 
Dam site. 7^*^  Symposium on earthquake engineering. 1 (10 - 12); 1982 ; 109 
- 1 1 4 p 
The proposed Sonamarg storage in Jammu and Kashmir state envisages the 
construction of 170 m high earth and rockfill dam with the reservoir 
spreading over 6 sq.Km area to generate 180 MW hydel power. The 
Sonamag area exposes the rock units of Wadia's Kashmir Nappe zone in 
middle Himalayas. The Panjal thrust, zanskar thrust, Indus suture and a few 
local faults are the potential weak planes in the area for the release of 
accumulated stresses. The seismic data indicates that tlie frequency has 
increased in northern Himalaya and 119 shocks were recorded during 1972 
upto 7 magnitude. The shocks around Sonamarg have been recorded 
between 4.5 and 7 magnitude. It is apprehended that after the completion of 
Sonamarg project the site may become prone to reservoir induced seismicity. 
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LADAKH, KARGIL 
118. RAIVERMAN (V) and MISHRA (V.N). Sum tectonic axis : Kargil area 
Ladakh. Bulletin of Geological mineral metal Society of India. 47 (1) ; 1974 
; 13-17 p. 
The Kargil area in Ladakh district exposes rocks of precambrian to tertiary 
age. The Sum tectonic axis is named after the Sum river cuts across the 
regional strike in a north-south direction. The stmctural and tectonic 
elements that delineate the axis are from south to north. The Sum tectonic 
axis is a part of an extensive lineament on the earths cmst. It is influenced on 
the tectonic axis pattem through the geologic times and on the major river 
courses of Chenab and Beas tov^ards south and of Yark and Darya towards 
north. 
, , KARNATAKA, BELLARY 
119. KRISHNA MURTHY (M). Tectonomagmatic history of the precambrians in 
Bellary district, Mysore. Joumal of Geological Society of India. 15 (1) ; 
1974; 3 7 - 4 7 p. 
The classification of the precambrians in Bellary district is based on 
tectonomagmatic cycles in the evolution of geosynclinal facies. The older 
metamorphics are grouped under Archeans and the Dhai-wars under 
proterozoic. Four types of folds are identified. The first type of folding 
consist of earlier anticlines and synclines. The second comprises asymmetric 
cross folding of the earlier stmctures. The third and fourth folding is of 
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antiforms and synforms on bedding and drag folds. The structural pattern in 
Bellary reveals that all the different tension and stress expression are 
together consistent with a general stress field. 
, , , KOLAR GOLD FIELD 
120. GUHA (S.K). Long rterm study of Rock Bursts in Kolar Gold field : India. 
7^ '' Symposium on earthquake engineering. 1(10-12); 1982 ; 83 - 86 p. 
The Kolar Gold field is experiencing number of rock bursts since the 
beginning of mining operation in the area. The rock bursts originating in the 
mining area have been recorded for the last seventy years. The rock bursts 
are subjected to seismo-statistical analysis applying Guttenberg Richter 
Statistics. The geotectonic stresses are responsible for the rock bursts. During 
the period 1920, 1930, 1940 and 1960 precede the intense rock burst and 
moderate earthquake occurred in the same period in the peninsular shield. 
Both the rock bursts and seismic activities are controlled by variations m 
geotectonic activity in the peninsular shield. The rock burst activities of 
Kolar could be treated as broad tectonic thermometer of the peninsular 
shield. 
, , KERALA 
121. RAJENDRAN (K) and RAJENDRAN (C.P). Mechanism of microseismic 
activity in Kerala. Journal of the Geological Society of India. 47 (4) ; 1996 ; 
467 - 476 p. 
The article is dealing about the microearthquakes in Kerala and inteipretation 
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to be caused by the reactivation of ancient preexisting faults. The 
controversial point here is the perceptive increase in the frequency of the 
microearthquakes in the state over the last decade. Although the occurrence 
of rain may not be a sufficient condition for the increase in the level of 
seismic activity. It is suggested that the tremors in Kerala may have been 
caused by transient increase in the hydrostatic pressure at shallow crustal 
depths. The mechanism of shallow earthquakes may be similar to the 
proposed 'hydroseismicity' model. Changing land use patterns, 
deforestation, soil erosion and increased siltation in the drainage basins are 
the strong parameters in this model. 
, , , IDUKKI 
122. MISHRA (D.C) and SINGH (A.P). Idukki earthquake and the associated 
tectonics fi"om gravity study. Journal of Geological Society of India. 34 (2) ; 
1989; 147-151 p. 
This article deals about the Idukki earthquake with epicentre around 
Nedumkandam approximately 20 Km east of the Idukki reaservoir. A 
detailed gravity profile from Bangalore to Trivandrum across Cardamom-
Palni hill ranges has delineated a fault type of anomaly coinciding with the 
epicentre of the earthquake whose modelling suggest a shallow fault 
extending up to 10 - 11 Km. This feature being associated with a thick crust 
in this region controlled by deep faults might be reactivated to cause this 
earthquake. 
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123. SINGH (H.N), RAGHAVAN (V) and VARMA (A.K). Investigation of 
Idukki earthquake sequence of 7* - 8* June 1988. Journal of Geological 
Society of India. 34 (2); 1989 ; 133 - 146 p. 
This article deals with the investigation in sourthem peninsular India. The 
epicentres of Idukki earthquake sequence of 7* - 8^^ June 1988 was widely 
felt in southern peninsular India. A maximum intensity VI on the MM scale 
has been assigned in the epicentral region of the maui shock. Magnitudes of 
4.5, 4.1, and 3.4 have been estimated on signal duration for the main shock 
and two significant after shocks respectively. The studies carried out have 
indicated that the earthquake is associated with minor lineaments 
, , MADHYA PRADESH, JABALPUR 
124. ACHARYA (S.K), KAYAL (J.R) and CHATURVEDI (R.K). Jabalpur 
earthquake of May 22, 1997 : Aftershock study. Journal of the Geological 
Society of India. 51 (3) ; 1998 ; 295 - 304 p. 
The geological survey of India carried out macroseismic and microseismic 
investigation after the Jabalpur earthquake (M 6.0) of May 22 1997. The 
meizoseismal area of an intensity VIII is 35 Km long and 15 Km wide. 
Aftershock investigation was carried out by a five station temporary 
microearthquake network. Five felt aftershocks and 23 aftershocks 
magnitude 1.5 to < 3.0 were recorded by the network. These are clustered in 
elongated area near the main shock epicentre and occurred at a depth 3 5 - 4 0 
Km. The fault plane solution of the main shock and tlie after shocks revealed 
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reverse faulting with left lateral strike slip component. The hypocentral 
section and the fault plane solutions indicate preexisting East north east ~ 
west south west trending Narmada south fault is deep rooted to mantle depth 
and has been activated at the crust mantle boundary to produce the main 
shock and after shocks. The failure appears to be caused in response to the 
Northward post coUisional movement of the Indian plate. 
125. DEVRAJAN (M.K) and VENKATARAMAN (N.V). Seismotectonic studies 
of Jabalpur earthquake of 22 May 1997. Indian Minerals. 50 (4); 1997 ; 377 
- 396 p. 
The Jabalpur earthquake occurred on 22"*^  May, 1997 with the epicentre 
located at 23.1 degree North and 80.1 degree East about 20 Km east -
southeast of Jabalpur. The macroseismic and microseismic investigations 
were carried out by Geological survey of India following this earthquake. 
The epicentres of the main shock and aftershocks show a cluster having 
focal depth within a range of 30 - 40 Km. Fault plane solution of the main 
shock and the composite fault plane solution of the aftershocks indicate an 
oblique slip movement with a left lateral strike slip along East North east -
west south west striking fault plane, a major crustal feature in the Son-
Narmada-Tapti lineament zone. 
126 GUPTA (H.K), CHADHA (R.K) and RAO (M.N). The Jabalpur earthquake 
of May 22, 1997. Journal of the Geological Society of India. 50 (1) ; 1997 ; 
85 -91 p. 
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The Jabalpur earthquake of magnitude 5.8 occurred on May 22, 1997 along 
Narmada-Son lineament in central India with its epicenter about 30 Km 
southeast of Jabalpur. The isoseismal map shows NE-SW trend which in 
general agrees with the focal mechanism solution indicating thrust faulting 
along ENE-WSW fault with minor striking-slip component. Several ground 
cracks in meizoseismal area show a dominant N 75 degree E trend. The 
damage of the constructions clearly shows a strong correlation with 
hthology, structures and soil cover of the area. Foreshocks are not reported 
for this earthquake and only a few aftershocks are recorded which is a close 
monitoring of this region. 
, , MAHARASHTRA, LATUR 
127. CHADHA (R.K) and GUPTA (H.K). Delineation of active faults, nucleation 
process and pore pressure measurements at Koyna. Pure and applied 
Geophysics. 150 (3-4) ; 1997 ; 551 - 562 p 
Earthquakes continue to occur in the vicinity of Shivaji Sagar lake since its 
creation by the Koyna dam in 1962. Earthquakes of Magnitude 4 occur every 
year following an increase of water level in the reservoir. During 1973, 1980 
and 1993 earthquakes of magnitude 5 occurred. Major earthquakes are 
associated with pronounced foreshocks and aftershocks. The focal 
parameters are now available and these have enabled delineation of the 
active faults and deciphering of the earthquake nucleation process. A 
preliminary analysis of one years data from a borehole 1 Km south of Koyna 
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reveals tidal signatures, indicating connecting of the well to a confined 
aquifer which is favourable for detection of pore pressure anomalies induced 
by crustal strain. The genesis of reservoir induced earthquakes at Koyna with 
these new measurements may be improved. 
128. GUHA (S.K). Premonitory crustal deformations, strains and seismotectonic 
features preceding Koyna earthquakes. Tectonophysics. 52 (1-4); 1979 ; 549 
- 559p. 
The crustal displacements have been observed in the Koyna earthquake 
region over a decade covering pre and post earthquake periods and these 
observations confirm their reliability for qualitative as well as quantitative 
premonitory indices. Tilt began to change significantly one to two years 
before the Koyna earthquake. The widespread geodetic and magnetic 
levelling observations covering the pre and post earthquake period indicate 
significant vertical and horizontal crustal displacements possibly 
accompanied by large scale migration of underground magma during the 
large seismic event of December 10, 1967 in the Koyna region. The long 
term observations of seismicity, tilt, deflections magnetic and gravity' 
changes in the Koyna earthquake region over 10 years indicate that 
significant changes in the preseismic and post seismic periods could be used 
as powerful premonitory indices for predicting the large seismic events. 
129. GUPTA (Harish.K) and RASTOGI (B.K). An investigation into the Latur 
earthquake of September 29, 1993 in southern India. Tectonophvsics. 287 (I-
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4) ; 1998; 299-318 p. 
The Latur earthquake of September 29, 1993 in south India has claimed an 
estimation of eleven thousand lives. The earthquake felt to an average 
distance of 750 Km. 125 shocks have been felt during August 1992 - March 
1993. Several shocks were recorded at seismic station at Hyderabad which is 
the closest to the epicentre. Seismograms of aftershocks indicates a low 
velocity zone at 7 to 10 Km depth. This low velocity layer is filled by fluid. 
The main stress in peninsular India is compressive stress due to plate tectonic 
movement. Erosion of the basalt in the Deccan plateau add compressive 
stress in the region. The fluid filled layer in the uppermost brittle part of the 
crust causes the earthquake. 
130. GUPTA (H.K) and RASTOGI (B.K). Enhanced reservoir induced 
earthquakes in Koyna region, during 1993 - 95. Journal of seismology. 1(1) 
; 1997; 4 7 - 5 3 p. 
Reservior induced earthquakes began to occur in the vicinity of Shivajisagar 
Lake formed by Koyna Dam in Maharashtra soon after its filling started in 
1962. Every year the water level in the reservoir rises during rainy season 
and induced earthquakes occur. The largest induced earthquake occurred on 
10 December 1967. The recent burst of seismic activity in Koyna-Wama 
region began in August 1993 and was monitored with a close network of 
digital and analog seismograph. During August 1993 - December 1995, 
1272 shocks of magnitude 2 were located including two earthquakes of M 
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5.0 and M 5.4 on 8 December 1993 and 1st February 1994 respectively. The 
larger shocks have been found to be preceded by a precusory nucleation 
process. 
131. GUPTA(H.K) and SHARMA (S.V.S). Fluids below the hypocentral region 
of Latur earthquake, hidia: geophysical indicators^ Journal of Geophysical 
research. 23 (13) ; 1996; 1569 - 1572 p. 
The article is about the measurements and observations in order to 
investigate the nature of the crust beneath the epicentral region of Latur 
earthquake which occurred on 30* September 1993. The evidence indicates 
that the focal zone of the Latur earthquake sequence is limited to depths of 
about 5 to 6 Km in the upper crust by an underlying low velocity and high 
conductivity layer. This high conductive, low velocity layer is interpreted as 
a fluid fractured rock matrix. The stress regime due to the uplift of the 
Deccan plateau, triggered by the erosion of basalt in the upper part of the 
crust. Low velocity, high conductivity fluid filled layer will create stress in 
the uppermost brittle part of the crust causing mechanical failure. 
132. KAYAL (J.R). The Killari earthquake of September 30, 1993, Latur District, 
Maharashtra. Indian Journal of Geology. 67 (2); 1995 ; 151 - 157 p. 
The main shock of the Killari earthquake had a magnitude of 6.3 and 
originated at a depth of 5 Km. The focal mechansim indicates reverse 
faulting with a minor strike slip continent. The aftershocks had a magnitude 
-frequency ratio given by p = 0.48 and are of shallow or deeper origin and 
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were related to strike slip faulting and gravity faulting respectively along 
planes propagated or activated during the main shock. Co-seismic resistivity 
changes took place before the felt after shocks. Maximum damage has 
occurred where the top layer resistivity is low. High helium concentration 
has been recorded in the vicinity of the repture zone 
133. MANDAL (Prantik), RASTOGI (B.K) and SARMA (C.S.P). Source 
parameters of Koyna earthquakes. Bulletin of the seismological society of 
America. 88 (3) ; 1998 ; 833 - 842 p. 
The seismic zone in south western India extending 30 Km south from Koyna 
Dam has suffered 150 earthquakes during the last 34 years. August 1993 to 
December 1994 several earthquakes occurred in wama reservoir 25 Km 
south of Koyna Dam. The epicentres are located between the two reservoirs 
but more near the new reservoir. The larger energy release and higher stress 
drop values are found in 0 to 1 BCm and 5 to 13 BCm depth ranges. The depth 
range of 1 to 4 Km has low seismicioty and low stress-drop earthquakes. 
Higher energy release and stress drops are possibly caused by higher stress 
concentration and stress on rocks with fluids hi subhydrostatic conditions in 
0 to 1 Km depth range and suprahydrostatic conditions in 5 to 13 Km depth 
range. Specially the earthquakes of M 3 and high intensity stress drop are 
now less near Koyna reservoir but frequent near the new reservoir. 
134. MISHRA (D.C), GUPTA (S.B) and RAO (M.B.S.V). Space and time 
distribution of gravity field in earthquake affected areas of Maharashtra. 
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Journal of Geological Society of India. 35 (3); 1994 ; 119 - 126 p. 
This article interprets various anomalies in terms of thickness of the trap 
resulting in blocks with varying thickness juxtaposed with each other. 
Trends of these blocks are largely NW-SE and NNW-SSE coinciding with 
the major structural trends of the area. These blocks may have simple 
fractures or some have faults extending into deep earths crust. The epicentre 
of earthquake of September 30, 1993 lies at the junction of two points 
oriented NW-SE and NNW - SSE which might be reverse faults. The 
relative movements of the blocks are more stable than their peripheries and 
therefore any rehabilitation scheme in future should take this fact into 
consideration. 
135. PARASURAMAN (S). The impact of the 1993 Latur-Osmanabad 
(Maharashtra) earthquake on lives, livelihoods and property. Disasters. 19 
(2); 1995; 156-169 p. 
This article attempts a quantitative assessment of the loss of life and damage 
to the property in Latur earthquake. The data was collected by the joint 
action group of institutions in 1993. The Latur earthquake not only caused 
loss of life, injury and damage but also brought major changes in the 
community structure of some villages, houses, homestead land, cattle, 
livestock and community infrastructure. The poor and backward castes in the 
affected villages means that the rehabilitation programmes must be planned 
and implemented with great care to avoid current levels of vulnerability. 
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136. PATWARDHAN (A.M). The Latur earthquake. Transaction of Institute of 
Indian Geographers. 16 (1); 1994 ; 87 - 91 p. 
The article describes the processes and sequence of events leading up to and 
including the earthquake in Latur Maharashtra in September 1993. The 
article describes concurrent earthquakes in Koyna region, its crustal 
structural area, its geomorphology and the intensity of the event. A brief 
overview of current earthquake process, theory and intraplate seismicity has 
been dealt. The prospects for the short term earthquake prediction are also 
considered in the article. The damage due to the earthquake is collected from 
the Goverrmiental agencies, semigovermental agencies as well as through the 
Geological survey of India. 
137. RAJENDRAN (C.P), RAJENDRAN (K) and JOHN (B). The 1993 Killari 
(Latur), Central India earthquake : an example of fault reactivation in the 
precambrian crust. Geology. 24 (7) ; 1996 ; 651 - 654 p. 
This article deals about the Killari event ( 3 0 September, 1993) in central 
India of an earthquake occurring with a precambrian craton. The studies in 
the rupture zone suggest that the Killari earthquake occurred in a region of 
previous seismic activity. Older thrust sheets and fault gauge formed during 
the previous episodes and were exposed in a deep trench. Studies indicate the 
fault line scarp, aligned with the current rupture zone. Prominent north west 
striking structure passing through the epicentral zone is revealed in the 
digital landsat data. These data reinforce the argument that the earthquake at 
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Killari is related to the reactivation of a preexisting fault. 
138. RAM (A), JUNEJA (R) and NARAYAN (J.P). Analysis of local seismic 
events and inferred P velocity near Koyna Dam, Maharashtra, India. Acta -
Geodaetica-et-Geophvsica-Hungarica. 30 (2-4); 1995 ; 163 - 173 p. 
The major shock occurred in Maharashtra (Koyna) on December 10, 1967. 
In this article analysis has been carried out. Seismic tremors were monitored 
with the seismological network operated by central power research 
station(CWPRS), Poona since 1963. Four local seismological stations viz. 
Koyna, Satara, Mahabaleshwar and Poona were used an array as crossover 
point. About 200 local events, which occurred in this region were recorded 
during the period 1967 - 1973 have been processed and analysed using a 
least square technique. 
139. RAO (C.V.R) and RAJU (P.S). Study of the aftershock activity and source 
parameters of the Latur earthquake of September 30, 1993. Journal of 
Geological Society of hidia. 47 (2); 1996 ; 243 - 250 p. 
The article is about the aftershocks of the Latur earthquake. Combined data 
of two hundred twenty aftershocks were located. Most of the epicenters 
follow the course of river Tima and confined the area of 10 Km radius . 
Estimation of magnitudes is derived from the signal duration. Focal 
mechanism solutions are reported by the six aftershocks. Majority of tlie 
solutions are related with the solution of the main shock. The pressure axis is 
determined from the focal mechanism solutions of the aftershocks and it is 
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oriented along the North - East to South - West direction. 
140. RASTOGI (B.K). Latur earthquake ; not triggered. Journal of Geological 
Society of India : 35 (2); 1995 ; 131 - 137 p. 
This article examines various aspects to investigate the possibility of the 
Latur earthquake triggered by impounding of water at the Makni Dam about 
15 Km west of the epicenter or the Koyna Dam more than 300 Km west. 
The change in the pore pressure and incremental stress due to reservoir load 
was estimated. The triggered seismicity which discriminate them from the 
normal earthquake sequences are also examined for the Latur earthquake 
sequence. The incremental stress due to the Makni reservoir is estimated to 
be quite small and it is inferred that the Latur earthquake sequence does not 
show the discriminatory characters associated with reservoirs. 
141. RASTOGI (B.K) and CHADHA (R.K). Seismicity at Wama reservoir (near 
Koyna) through 1995. Bulletin of the seismological Society of America. 87 
(6); 1997; 1484-1494 p. 
The Koyna dam site in western India is seismically active. The seismicit}-
peaked in 1967 when an earthquake of magnitude 6.3 caused damage to lives 
and Dam itself Earthquake of magnitude 5 occiured during 1973, 1980, 
1993 and 1995. The epicenters during the latest burst are around the new 
Wama reservoir. Several shocks of smaller magnitude have occurred in this 
area since 1967 under the influence of Koyna (Shivajisagar) reservoir. The 
correlation between seismic activity and water level in both the reservoir 
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suggest that the present activity was influenced more by the Wama than the 
Koyna reservoir. The foreshock after shock pattern and decay rate of 
aftershocks continued to be valid. 
142. RASTOGI (B.K) and SARMA (C.S.P). Current seismicity at the Koyna 
reservoir, Maharastra. Gerlands Beitrage zur Geophysik. 99 (3) ; 1990 ; 229 
-237 p. 
The current seismotectonics in the Koyna reservoir area of the Maharashtra 
state in India is described through the analysis of earthquakes in this area in 
1983 - 84. A NW-SE trending fault zone is inferred south of Koyna. This 
fault is in addition to the NE trending fault passing through the dam which 
was associated with the main earthquake of magnitude 6.3 and most other 
earthquakes. The NW - SE fault includes the NW - SE course of the Wama 
river. During 1983 - 84 more than 5000 tremors were recorded. Four 
earthquakes of Magnitude > 4 occurred during this period. Forty shocks 
were of magnitude 3 to 4. The depths are mostly witliin 4 KM and not more 
than about 30 Km. The depth sections indicate a nearly vertical dip of the 
inferred fault 
143. SEEDER (L) and EKSTROM (G). The 1993 Killari earthquake in Central 
India : a new fault in mesozoic basalt flows. Journal of Geophysical 
Research. 101 (B4) ; 1996 ; 8543 - 8560 p. 
The article is about the Killari earthquake in central India which was one of 
the deadliest earthquakes to occur in a stable continental area. It had a 
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centroid 2.6 Km deep and ruptured to the surface. Aftershock hypocenters 
outline a southwest dipping rupture that extends 5.5 - 8 Km along strike and 
from the surface 8 - 1 0 Km along dip. This rupture is a new fault in the 
Deccan traps. The precursory seismicity and artificial effects that cause 
significant mechanical changes in the crust may provide an indication of 
future potentially damaging earthquakes in stable continent 
144. SEN (N).A note on the seismogenic fault at Latur. Indian Journal of earth 
Science. 24 (3 - 4) ; 1997 ; 36 - 44 p. 
The article discusses the earthquake which occurred at Latur in the southeast 
Deccan trap on 30 September 1993 (M 6.3). The focal depth was 6 Km and 
after shocks occurred at the range 0.4 to 15 Km. Faulting took place 100 Km 
in the green stone bed with the NW-SE of Dharwar. A new bedding plane 
fault close to the basal contact of green stone with the peninsular gneiss at 6 
Km depth disturbed the other parts of the bed near the roof It identifies 
about twenty crustal and sub-crustal faults in Dharwars. Stress is containing, 
witness a minor earthquake at Latur on 10 May 1996. Stress may be released 
at new location. 
145. SINGH (A.P) and MALL (D.M). Crustal accretion beneath the Koyna 
coastal region and late cretaceous geodynamics. Tectonophysics. 290 (3 - 4) 
; 1998; 285-297 p. 
The major earthquake in the Koyna region occurred in stable Indian shield. 
The region is covered by thick pile of Deccan lava and have several tectonic 
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features and geophysical symptoms. Seismic sounding studies provide vital 
information regarding crustal structure of Koyna region. At the base of the 
crust 3 Km thick and 40 Km wide high velocity and density layer is present. 
The anomalous layer is attributed to igneous crustal accretion at the base of 
the crust. The underplated layer is the imprint of the magmatism caused by 
the deep mantle when the hidian plate pass over the reunion hotspot. 
146. SINGH (R.P), SATO (T) and NYLAND (E). The geodynamic context of the 
Latur earthquake, 30 September 1993 . Physics of the earth and planetary 
interiors. 91 (4); 1995 ; 245 - 251 p. 
This article is about the Latur earthquake which took place on 30 September 
1993. In the past 30 years six earthquakes have occurred in the Indian shield. 
This were believed to be associated with reservoir induced seismicity or with 
well knovm geological features. Inspite of these earthquakes the Indian 
shield was considered to be stable. The analysis of recent seismicity in 
Indian continent shows that Latur earthquake is consistent with release of 
stress accumulated by interaction of the Indian plate with the Asian 
continent. The observed seismicity in the Indianshield appears to draw its 
energy from continuing interaction between the two plates and it might be 
triggered by subsurface hydrological fluctuations. 
147. SINGH (V.P.) and SHANKER (D). Petrologic model for generation of 
medium size earthquakes in Deccan trap. Physical Sciences. 63 (6) ; 1997 ; 
457 - 467 p. 
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The seismic activity in peninsular shield is very low in comparison to 
Himalayan collision zone. Deccan traps is separate entity and energy 
released in this region is four and half times more than the rest of the shield 
which covers sixty six percent of the total area. All the medium size 
earthquakes are distributed over either prominent positive or negative 
anomalies. These zones are associated with dominant volcanic eruption. This 
produces cracks and faults in the top layer providing the space for the 
accumulation of fluid released in dehydration process generating medium 
size earthquakes. The Latur earthquake occurred in the gravity low of - 80 
Milligals. Presence of highly conducting fluid at a depth of 6 - 1 0 Km and 
highly elevated level of Helium in the epicentral zone of Latur earthquake 
suggest the petrologic model as the local cause for generation of medium 
size earthquakes in Deccan trap areas. 
148. SINHA (R) and GOYAL (A). Damage to buildings in Latur earthquake. 
Current Science. 67 (5); 1994 ; 380 - 385 p. 
This article assesses the damage caused to residential buildings in Latur 
earthquake is presented. The buildings which are mostly non-engineered 
have been classified based on the materials used for construction and their 
performance during the earthquake. The causes of damage and the 
shortcomings in the prevalent construction practices have been clearly 
identified. On the analysis it has been concluded that the performance of the 
building can be significantly improved through the use of simple eartliquake 
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resistant features. 
149. SINVHAL (Amita) and BOSE (Pratima). Performance of Hospitals and 
Clinics in the Latur Osmanabad Earthquake. Himalayan Geology. 17 (1 & 2) 
; 1996; 235-240 p. 
The deyastating Latur-Osmanabad earthquake in the Deccan plateau severely 
strained all medical facilities in the meizoseismal area. This article discusses 
failures observed in medical facilities after the earthquake and presents 
insights into why these failures occurred. Seismic demands on structures and 
the resistance supplied by structural elements is also assessed. Latur-
Osmanabad earthquake is a grim reminder that earthquakes can happen any 
where and hospitals everywhere should be so designed that they can resist 
damaging effects of earthquakes and remain functional after an earthquake. 
150. SRIVASTAVA (H.N) and BHATTACHARYA (S.N). Application of 
principal component analysis to some earthquake related data in the Koyna 
region, India. Engineering Geology. 50 (1 -2 ) ; 1998 ; 141 - 151 p. 
This article deals with the recurrence of magnitude of 5.0 in the Koyna 
region. A new approach based on the principal component analysis has been 
used to study the distinctive characteristics of September 1967, October 1973 
and September 1980 earthquakes. 12 parameters were selected to understand 
their relative loadings on different principal components. It was found that 
the first principal component had the largest loadings. The loading due to 
height of the reservoir and the total seismic energy release was conspicuous 
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but of a lesser extent for the 1967 earthquake. The first principal component 
of the 1973 earthquake had the largest loading due to the height of the 
reservoir and the reservoir level change followed by ratio of compression. 
151. SRIVASTAVA (H.N). Strange attractor dimension as a new measure of 
seismotectonics around Koyna reservoir. Earth and planetary Science 124 (1-
4) ; 1994; 5 7 - 6 2 p. 
The article discusses about the new measure of seismotectonics around 
Koyna reservoir. The fractal dimension of a strange attractor based on 44792 
earthquakes around Koyna reservoir in the period of 1967 - 1981 has been 
determined for three periods during which the main shock of 1967 ( M 6.5) 
and the largest aftershocks of magnitude 5.0 in 1973 and 1980 occurred. It 
was found that fractal dimension remains almost the same and at least five 
parameters are needed for earthquakes to predict in the region. The non-
integral dimension obtained and the positive value of the largest Lyapuno\-
exponent shows that the system is chaotic. The portrait of the Koyna 
earthquake also show that trajectories lie on a strange attractor. It is 
summarised that the fractal dimension is a new measure of seismotectonics 
around Ko5aia region. 
152. SRIVASTAVA (H.N). RAO (D.T) and SINGH (M). Seismicity pattern for 
earthquakes near Bhatsa reservoir. Tectonophysics. 196 (1-2) ; 1991 ; 141 -
156 p. 
This article discusses about the three earthquakes and aftershocks near 
109 
Khardi village, Thane district. Maharashtra which occurred close to the 
Bhatsa Dam after May 1983. The discussion is in relation to their source 
mechanisms. The earthquakes in this region are attributed to the 
northwesterly oriented shallow dipping thrust fault and lineaments. A 
schematic model for the trend of seismic activity near the Koyna region has 
been proposed. According to this model the magnitude of the largest future 
earthquake near the reservoir may not exceed that of the largest aftershock 
namely magnitude 5.0 which would eventually be gradually decreasing with 
time at progressively larger intervals. 
153. TALWANl (P). Seismotectonics of the Koyna-Wama area, India. Pure and 
applied Geophysics. 150 (3 - 4 ) : 1997 : 511 - 550 p. 
Reservoir induced seismicity has been observed near Koyna Dam since 
1960. Over 300 earthquakes with 3.0 are relocated. The spatial pattern of 
earthquakes was integrated with available geological, geophysical, 
geomorphological data following the M 6.3 earthquake in 1967 to delineate 
and identify the geometry of seismogenic structures. From this integration 
the area lying between Koyna and Wama rivers can be divided into several 
seismogenic crustal blocks, underlain by a fluid filled structure zone. The 
seismicity is bounded to the west by the Koyna river fault zone which dips 
steeply to the west. Sharp bends in the Koyna and Wama river are locations 
of stress build up and the observed seismicity. 
, , MEGHALAYA, EAST KHASSI HILLS 
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154. GUPTA (Sujit Das) and NANDY (D.R). Seismicity and tectonics of 
Meghalaya plateau, North eastern India. 1^^ Symposium on earthquake 
engineering. 1 (10-12); 1982 ; 19 - 24 p. 
The seismicity and its causative tectonics of the Meghalaya plateau and 
adjoining areas he between latitudes 24°N and 27°N and longitudes 89°E 
and 94°E. The seismicity pattern beneath the plateau is characterized by 
shallow focus earthquakes indicating the fractures fabric over the plateau 
panetrates upto a depth of 60 Km. The number of intermediate focus 
earthquakes have been observed. The tectonic fabric and scattered seismicity 
over the plateau is caused by domal uparching of the plateau in between the 
deep Jamuna fault and Kopili fault. The well known Dauki fault, running E-
W along the southern margin of the plateau. The evolution of the plateau 
since Jurassic time seems to be relatively dormant during the historical past. 
, , , SHILLONG 
155. DAS (J.D), SARAF (A.K) and JAIN (A.K). Fault tectonics of the Shillong 
plateau and the adjoining regions, north east India using remote sensing data. 
International journal of remote sensing. 16 (9); 1995; 1633 - 1646 p. 
This article deals with the tectonic faults in the Shillong plateau and north 
east India using the remote sensing data. The Shillong plateau in northeast 
India shows innumerable fracture linements on satellite images. E-W Dauki 
fault, N-S fault, NE, SW shear zone and other structural features are studied 
on the basis of remote sensing techniques. The Dauki fault zone and some 
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areas in Bangladesh region show various tectonic features which are mostly 
controlled by vertical movements. Seismicity of the Shillong plateau is quite 
scattered over the sea. Several deep earthquakes indicate deep tectonic 
activities in the upper mantle. Earthquakes have been found to occur near 
some faults and it is an indication of recent activities along these faults. 
156. BAKU AH (S), DUARAH (R) and YADAV (D.K). Pattern of seismicity m 
Shillong - Mikir plateau and the orientation of compressional axis. Journal 
of geological Society of India. 49 (5); 1997 ; 533 - 538 p. 
This article covers the eleven year study from 1982 to 1993 of seismicity in 
the Shillong-Mikir massif of north eastern region in India. It clearly 
delineates the pattern of activity within this region. The most important 
features is a concentration of events in the depth range of 20 to 40 Km where 
70% of the activity took place. Minor seismicity prevails in the other ranges. 
The results from the focal mechanisms within the depth range of 5.0 
ascertain thrust and strike slip type mechanisms within the depth range 40 
Km. The compressional axis of most of the events is oriented along north -
north westerly direction. 
157. DAS (J.D). Tectonic Geomorphology of Shillong region. Indian Journal of 
earth Sciences. 21(1); 1994 ; 47 - 53 p. 
The central part of Shillong plateau which is dominated by precambrian 
rocks has been strongly modified geomorphology due to prolonged tectonic 
activities. The area has flat topography with highlands and valleys. Number 
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of fracture riddles the region and a prominent NE-SW trending shear zone 
has developed in which Barapani lake is located. Morphological features 
around the Barapani shear zone indicate left lateral slip along the shear zone. 
The Barapani shear zone is responsible for major geomorphological changes 
around shear zone and overall geomorphological and hydrological 
modifications. The Shillong peak forms the highest geomorphological unit in 
the area investigated and acts as a main water shed. The geomorphological 
studies indicate that there had been modification in topographical slopes of 
the region due to the effect of Barapani shear zone. 
158. DAS (T) and SARMAH (S.K). Strain release due to small magnitude 
earthquakes in the Shillong plateau cluster. Journal of Assam Science 
Society. 36 (2); 1994 ; 112 - 122 p. 
Three clusters of earthquake epicenters have been identified in the north east 
India. Out of these the Shillong plateau cluster is important in the sense that 
the great Assam earthquake of 1897 (M = 8.7) and Dhubri earthquake of 
1930 ( M = 7.0) occurred in this region. The large number of earthquakes 
having duration magnitude greater than 2 have been recorded during 1986-
87 in this cluster. By using empirical relations these duration magnitudes 
have been converted to local magnitudes and the energy released has been 
calculated for each earthquake. The results show rectangular pattern of which 
one of the diagnals is parallel to the Chedrang fault lineament and the other 
parallel to another lineament along NNE direction. The highest energy 
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release is found to occur in the rectangular region containing the Chedrang 
fault. This indicate that the fault is active. 
159. GAHALAUT (V.K) and CHANDER (R). A rupture model for the great 
earthquake of 1897, northeast India. Tectonophysics. 204 (1-2) ; 1992 ; 163 
-174 p. 
The unusually deep, extensive and long lasting floods of 1897 along the 
section of the Brahmaputra river north of the western Shillong plateau were 
due to local ground subsidence associated with the great earthquake which 
occurred on June 12 in the western Shillong plateau. The E-W and N-S 
dimensions of the rupture zone are estimated to be 170 BCm and 100 Km so 
that it is enclosed the western half of the Shillong plateau and areas north of 
it up to the Brahmaputra river. The above thrust fault arose because the 
continental crust associated with the Indian shield terrains of the Shillong 
plateau and Mikir Hills to the east could not subduct under the continental 
crust of the Eurasian plate to the north and east. It is suggested that it may 
not be the detachment on which the great earthquakes of 1905, 1934 and 
1950 have occurred. 
160. WANG (Ping.Chen) and MOLNAR (P). Source parameters of earthquakes 
and intraplate deformation beneath the Shillong plateau and the northern 
Indoburman ranges. Journal of Geophysical research. 95 (B8); 1990 ; 12527, 
12552 p. 
This article deals about the fault plane solutions and focal depths of 17 
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earthquakes beneath the Shillong plateau and the northern Indoburman 
ranges by combining results from the inversion of long period P and SH 
waveforms and amplitudes, from polarities of fu-st motions on short period 
seismograms. The orientation of maximum compressional strain in the 
Indian plate throughout its northeastern part is nearly perpendicular to that 
responsible for roughly north south trending folds of the Indoburman ranges. 
Recently in geologic time the orientation of maximum compression changed 
dramatically or more likely the deformation in the Indoburman ranges is 
decoupled from the underlying Indian plate. The northward displacement of 
India and the Indoburman ranges with respect to south China must be 
accomodated farther east, along the Sagain and other faults. 
, , NAGALAND, KOHIMA 
161. GUHA (S.K) and GOSAVI (P.D). A short note on the Nagaland earthquake 
of July 29, 1970. Bulletin of Indian Society of earthquake technology. 11(4); 
1974; 116-124 p. 
This article discusses about the earthquake which rocked the north-eastern 
part of Indian subcontinent on July 29, 1970. The macroseismic data is 
collected from governmental as well as semigovemmental agencies. The 
highest intensity over 6 mm have been estimated in the epicentral region. 
The depth of focus is similar with the depth computed from the travel time of 
PP phase. The epicentral tract as demarcated from the damage data runs NE-
SW and indicates tectonic adjustment along Haflong-Dissang thrust fault. A 
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magnitude of 6 in the Richter Scale is assigned to the shock from the field 
damage. 
, , RAJASTHAN 
162. VERM A (P.K). Tectonic inferences from the statistical treatment of the 
Reiiiote sensing lineament fabric data associated with the Great Boundary 
fault of Rajasthan. Journal of the Indian Society of Remote sensing. 21 (2) ; 
1993; 6 7 - 7 4 p. 
The statistical analysis of the lineament fabric data associated with the Great 
Boundary fault of Rajasthan provides 26 axes of high density girdles. The 
present work demonstrates the application of statistics of directional data in 
the analysis of the lineament fabric data. By the statistical techniques it is 
possible to isolate the different lineament groups from a lineament fabric 
data. The Great Boundary Fault are related to the phase of reactivation of the 
Great Boundary Fault (GBF) under a north - south directed stress field. The 
Chambal fault and GBF are genetically related. 
, , , JAISALMER 
163. JOSHI (D.D), DHARMAN (R) and SAXENA (A.K). Jaisahner earthquake 
of 1991, its effects and tectonic implications. Journal of Geological Socieu^ 
of India. 49 (4) ; 1997 ; 433 - 436 p. 
This article deals with an earthquake having magnitude 5.6 in large parts of 
W Rajasthan around Jaisalmer. The source parameters of this earthquake are 
described by USGS. Geological investigations were carried out to study the 
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effects of this earthquakes so as to prepare an isoseismal map of the affected 
area. There is no properly documented seismic event recorded from the area. 
The area has not experienced any major earthquake of this magnitude in 
recent past. 
, , , JHALWAR 
164. RAO (K.L.V. Ramana). Use of remote sensing in Lineament analysis for 
tectonic evolution and resource study of a part of Vindhyan basin. Journal of 
the Indian Society of Remote sensing. 16 (1); 1988 ; 63 - 71 p. 
The space bom imagery data has helped in solving many of the geological 
enigma in various parts of the world. The remotly sensed data in Jhalwar 
anticline part of Vindhyan Basin in Rajasthan led to infer the history of 
tectonic evolution of peribasinal deformation which has been a matter of 
controversy for a century and more. The Jhalwar anticline exhibits North 45° 
trending axial trace and the structure followed the model of flexural slip fold 
mechanism. The cross cutting chronology deduced from the air borne data 
shows that tectonically the NE-SW trending extension fracture are formed 
followed by the shear fractures. The study indicates the presence of a pre-
Vindhyan basement high in southwest of Jhalawar anticline under the thick 
cover of Deccan volcanics. The tectonic history helps in the identification of 
target areas. 
, , SEISMIC HAZARD 
165. BAP AT (Arun). Assessment of historical seismic data for seismic risk 
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evaluation in India. 7'^  Symposium on earthquake engineering. 1 (10-12) ; 
1982; 121-124 p. 
This article describes some of the historical seismic events mostly confmed 
to the destruction in the populated areas. It is recommended that the 
seismologist should read the historical antiquities and quantify' the events 
from the seismological point of view. Some of the pre-historic seismic events 
are also described. For the proper assessment of seismic risk of any site all 
available data on pre historic and historic earthquake should be examined 
from seismological angle and earthquake may be quantified. 
166. DASGUPTA (S), BHATTACHARYA (A) and JANA (T.K). Quantitative 
assessment of seismic hazard in eastern-northeastern Indian through poison 
probability density function analysis. Journal of the Geological Society of 
India. 52 (2) ; 1998 ; 181 - 194 p. 
This article covers earthquakes of magnitude 5.5 and 6.0 which was 
statistically analysed for the entire eastern - north eastern India which is 
seismically active. High seismicity in the region is related to plate margm 
activity in the Himalaya and Burmese arc. Non stationary poison 
distribution provides a good fit analyse earthquake sequence for the entire 
area of eastern -north eastern India and two subareas within it. For the entire 
area there is a 90% probability for the occurrence of at least one earthquake 
of magnitude of 6.0 in any any time window of 5 years while the probability 
is 98% fior an event of 5.5 in any two years time slot. For the Himalayan 
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tectonic domain the probability is 70% and for Burmese arc it is 90% for at 
least one earthquake of 6.0 within a recurence often years. 
167. DAS (T) and SARMAH (S.K). Estimation of seismic risk in north east India. 
Journal of Assam Science Society. 37 (1) ; 1995 ; 51 - 55 p. 
This article deals with several methods that can be used for the evaluation of 
seismic risk. It gives the probability of occurrence of an earthquake with a 
particular value of acceleration during a specified period. The evaluation of 
the seismic risk shows that the greater number of earthquakes the higher is 
the risk. The whole of Manipur-Burma Border, northeastern comer of 
Arunachal Pradesh, Assam, Arunanchal Pradesh cluster region and western 
part of Shillong plateau are seen to be high risk regions. 
168. GUHA (S.K). Hazards due to Reservoir induced seismicity. 7^ Symposium 
on earthquake engineering. 1 (10-12); 1982 ; 37 - 42 p. 
This article discusses the seismicity exhibition of various reservoirs in India 
namely Koyna, Mula, Sholayar, Iddukki, Mangalam, Parambikulam, ghimi, 
Kinnersani, Sharavathy, Ramganga, Srisailam, Ukai and Kadana. Some of 
the reservoirs exhibited moderate to mild seismicity. The Koyna reservoir 
exhibited prolonged and pronounced activities with the main earthquake of 
magnitude 6.5 to 7.0 The reservoirs situated along the margins of the shield 
exhibited pronounced seismicity while the reservoirs situated within 
peninsular mass and in the Himalayan region exhibited only 
microseismicity. 
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169. GUPTASARMA (D). Is the seismic risk similar every where along the 
Himalayan Collision Belt. Himalayan Geology. 17, ( 1- 2); 1996 ; 1 - 9 p. 
The details of the kinematics and deformations resulting from the collision of 
the Indian continent with Eurasia has evidenced the presence of changes in 
the slope of the subducted Nazca plate under parts of pern, Bolivia, Chila 
and Argentina. The presence of some large strike-slip faults across the 
Himalayan arc and the theory of accretion wedges, indicate the nature of the 
convergence and subduction along the Himalayan arc is unlikely to be 
uniform all along the arc. The parameters of subduction could determine the 
variability of the seismicity along the arc, it is proposed that efforts should be 
made to determine these parameters. 
170 KHATTRI (K.N). An evaluation of Earthquake hazard and risk m Northern 
India. Himalayan Geology. 20 (1); 1999 ; 1 - 46 p. 
The seismic hazard in the Garhwal Himalaya and the adjacent Ganga plains 
due to a future great earthquake is assessed by synthesizing accelerograms at 
a number of sites in the region of earthquakes influence. The peak ground 
accelerations over the fault surface attain values in the range of 100% g. The 
peak accelerations of 48%g are estimated at far off sites like Narora which is 
on the bank of Ganga where thick loose sediments are present. At Delhi tlie 
peak ground acceleration of 22%g can occur. The dense population level and 
industrialization of the region the seismic risk is extreme. The immediate 
initiation of defensive measures to mitigate a future calamity aie called for. 
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The scenario presented may serve as prototype of the seismic hazard and risk 
situation in the sectors of northern India which he in the seismic gaps. 
171. NANDY (D.R). Earthquake hazard potential of central and south Bengal 
Basin. Indian journal of earth Sciences. 21 (2); 1994 ; 59 - 68 p. 
The central and south Bengal can be taken as totally safe from earthquakes. 
The probihstic value of earthquake hazard, geological, geomorphological 
and neotectonic studies supplemented by relevant geophysical studies are the 
prerequisites. The geoseismological studies provide only a long term 
probabilistic earthquake hazard assessment which do not enable short term 
prediction. The human memory being very short and return period of natural 
hazards like earthquake being very long society is condemened to over look 
the devastation in history. The Bengal Basin is occupied by thick alluvium 
underlain by cretaceous and tertiary formations and fringed to the west by 
Archaean basement. . The basin is transversed by many sub-surface faults 
and lineaments, some of which might be seismogenic in nature as evidenced 
in the southern part of the basin having coincidence with earthquake 
hypocentres. 
172. NANDY (D.R). Neotectonism and seismic hazards in India. India Journal of 
Geology. 67 (1); 1995 ; 34 - 48 p. 
India has witnessed five great earthquakes (mag > 6) and several major 
earthquakes (mag > 8) that wrecked the population of India, and yet after 
almost a century of seismic studies in India, it has not been possible to 
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delineate the causative i.e. seismogenic faults with any degree of precision. 
This is largely due to the fact that no serious attempt has been made till date 
to reconstruct the neotectonic history of the known faults, even in diose 
neotectonic faults zones where there are visible correlations with 
earthquakes. Records of neotectonic activity have been discussed from 
available information which have then been correlated with the known 
earthquake events. The detailed study of the neotectonic faults through 
geological, geophysical and palaeoseismic analyses, and finally working out 
the past seismic history. This identified faults may be monitored to evaluate 
present day seismic character. It helps in preparation of proper earthquake 
hazard zonation. 
173. PARVEZ (LA) and RAM (A). Probabilistic assessment of earthquake 
hazards in the northeast Indian peninsula and Hindu Kush regions. Pure and 
applied Geophysics. 149 (4); 1997 ; 731 - 746 p. 
This article deals with the probability of the occurrence of earthquakes with 
magnitude greater than 7.0 on the basis of four probabilistic models namely 
weibuU, GaiTuna, Lognormal and exponential. The model parameters have 
been estimated by the maximum Likelihood estimates and the method of 
moments. It is concluded that the NE Indian peninsula could expect a great 
earthquake at any time in the remaining years of the present century. For die 
Hindu Kush region the probability has already crossed its highest value but 
no earthquake of magnitude greater than 7.0 has occurred after 1974 in this 
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area. Frequent shocks of moderate size may occur as seventeen earthquakes 
of magnitude greater than 6.0, including four greater than 6.4 have been 
reported until 1994 from this region. 
174. RAMESH (CHANDER) and GAHALAUT (V.K). On some likely hazards 
of the next great earthquake of the Garhwal, Kumaun and western Nepal 
Himalaya. Himalayan Geology. 17 (1 & 2 ) ; 1996 ; 11 - 16 p. 
The hill regions of Garhwal, Kumaun and western Nepal Himalaya have not 
experienced a great earthquake for at least one hundred and sixty years. 
Thus the damage pattern to be anticipated in the epicentral tract and the 
adjoining plains of Uttar Pradesh during a future great earthquake of this 
seismic gap is known. A possible recourse is to select the damage pattern of 
either the 1905 Kangra or 1934 Bihar-Nepal earthquake as a model. We 
choose the damage pattern of latter earthquake because of the greater 
diversity observed in the effects. The great devastation was caused by 
earthquake induced soil liquefaction in some parts and strong ground motion 
accentuated by local site conditions in other parts of north Bihar plain in 
1934. The potential for earthquake induced soil liquefaction and strong 
groimd motion should be assessed systematically in all parts of U.P. plains so 
that suitable measures may be undertaken for mitigation of hazards due to 
these causes. 
175. SHARMA (R.D) and KUTTY (Achuthan.I). Regional seismicity and 
earthquake risk. 7"* Symposium on earthquake engineering. 1 (10 - 12) ; 
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1982; 115- 120 p. 
The adequate earthquake data required for assessing seismic risk do not exist 
for most regions because large earthquakes do not occur frequently in these 
regions. A seismotectonic is adopted in evaluating ground motions for the 
regions of moderate seismicity. The maximum earthquake potential of the 
region reflects the assessed fault capability and the geological conditions 
determine the earthquake intensity attenuation patterns. The earthquake in 
the intermediate frequency range play the most important role in determining 
the earthquake risk. The seismicity parameters A and B heavily depend on 
the maximum earthquake potential of the region. 
176. SINGH (S), SINHA (P) and JAIN (A.K). Preliminary report on the Januai^ ^ 
19, 1975 Kinnaur earthquake in Himachal Pradesh. Bulletin of Indian 
Society of earthquake technology. 12 (1) ; 1975 ; 1 - 57 p. 
This article deals with an earthquake causing strong intensity of ground 
motion in the border districts of Himachal Pradesh on January 19, 1975. The 
earthquake caused considerable loss of life and damage to various 
constructions in the area. It reveals that the landslides, rockfalls and 
avalanches caused considerable damage to the Hindustan-Tibet road in the 
area. The maximum observed intensity in the region exceeded 8 and reached 
9 on the modified mecralli intensity scale. The Richter magnitude calculated 
from macroseismic data is about 6.7. 
177. SINGH (S.J), SINGH (M) and SINGH (K). A note on the assumptions made 
124 
while computing the postseismic hthospheric deformation. Indian academy 
of Sciences, Earth and planetary Sciences. 106 (1-2); 1997 ; 9 - 14 p. 
This article is about the lithospheric deformation which is usually explained 
as viscoelastic relaxation of the coseismic stress. For computing the 
postseismic deformation the shear modulus is relaxed keeping either the bulk 
modulus or the lame parameter. These two assumptions yield significantly 
different results. 
, , TAMILNADU, NILGIRIS 
178. PANDIAN (M.S) and BHADRA (B.K). Earthquake induced hquefaction of 
soil near Elagiri Hills, Tamil Nadu. Journal of Geological Society of hidia. 
50(5); 1997; 645-648 p. 
This article discusses about an earthquake of magnitude 3.9 which occurred 
in the Tiruppatur area of Tamil Nadu on 31 January 1997. The epicentral 
location lies on seismically active fault zone along which may late 
proterozoic alkaline intmsives are emplaced. The earthquake resulted in the 
opening of few fractures on the surface and as a secondary effect, induced 
liquefaction of soil at the base of Elagiri Hills. Excessive rainfall which 
preceded this event could have possibly played a role in causing the 
earthquake 
, , U.P., CHAMOLI GARHWAL 
179. JANGPANGI (B.S) and PHUKAN (C.N). Geology of Okhimath area with 
special reference to the main central thrust. Journal of Geological Survey of 
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India. 24(1); 1975; 128-140 p. 
The geology of Okhimath area, east of Mandakini river, Chamoli district is 
given with the special reference to the main central thrust. The main central 
thrust is a structural feature of great magnitude involves huge thickness of 
central crystallines and overlying sediments over the basement of Garhwal 
group. The central crystallines are usually of high grade except the basal part 
due to thrusting movements. The rocks of Garhwal group are low grade 
with intrusive granitic and gneissic bodies. These are highly tectonised and 
consist of felspathic schist and sericitechlorite schists. The central 
crystallines are uniform in their structural attitude but the rocks of Garhwal 
group show regional folds and faults. A post thrust fault have displaced the 
main central thrust from Kiar Gad to Kund Chatti in Mandakini valley. 
180. SARKAR (I), CHANDER (R) and CHATTERJEE (D). On the aftershock 
sequence of 4.6 m earthquake of the Garhwal Himalaya. Earth and planetary 
Sciences. 104 (4) ; 1995 ; 683 - 691 p. 
This article discusses the earthquake which occurred near Okhimath in the 
Garhwal Himalaya. The data was collected from the 18 aftershocks of 
magnitude 4.6. The aftershock epicenter defines 30 Km rupture zone of the 
earthquake. The distribution within this zone support the view that a group of 
parallel, subvertical, sinistral strike slip faults oriented N 46 degrees 
transverse to the regional NW-SE trend of the Garhwal Himalaya and was 
involved in this seismic episode. The estimated focal depth range of 
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aftershocks of this sequence is 3 - 14 Km and the transverse fault zone 
extends through the upper crustal layer to a depth of 14 Km. 
, , , DEHRADUN GARHWAL 
181. GAHALAUT (V.K) and CHANDER (R). Geotectonic and seismic risk 
• implications of ground level changes in the Dehradun region. Journal of 
Geological Societv of India. 46 (3); 1995 ; 287 - 294 p. 
The article brings out the ground elevation changes along the Saharanpur-
Dehradun-Mussoorie line through the surveys. These data are stimulated 
w i^th a model of slips varying in amount between 3 and 16 cm on the same 
subsurface datachment on which the great Kangra earthquake of 1905 may 
have occurred. The annual rates of slips obtained for plate convergence 
accommodated at the Himalaya. 
182. GAHALAUT (V.K) and CHANDER (R). On the active tectomcs of 
Dehradun region from observations of ground elevation changes. Journal of 
Geological Societv of India. 39 (1); 1992 ; 61 - 68 p. 
This article views the continuous upliftment of outer Himalaya tiirough 
sudden co-seismic elevation changes during large dirust earthquakes and 
secular aseismic uplift during intervals between such earthquakes. The 
observed seismic ground elevation changes during the Kangra earthquake are 
interpreted so as to stimulate the cross-sectional shape of tlie buried active 
thrust fault responsible for this continuing episodic as well as secular uplift 
of tlie outer Himalaya. This fault is assumed to be the surface of detachment 
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between the Himalayan rocks above and the Indian shield rocks below. It 
concludes that overmost of its extent in Dehradun region, the detachment 
surface has gentle dip to the north east but a few interspersed, north east 
dipping steeper ramps are not ruled out. 
183. JOSHI (A) and PATEL (R.C). Modelling of active lineaments for predicting 
a possible earthquake scenario around Dehradun, Garhwal Himalaya, India. 
Tectonophvsics. 283 (1-4); 1997 ; 289 - 310 p. 
Doon valley consists of Doon gravels and Shiwalik rocks surrounded by the 
Main Boundary Thrust (MBT) in the north. Main Frontal Thrust (MFT) in 
the south, the Ganga Tear Fault in the east and the Yamuna Tear Fault in the 
west. Lineaments from the aerial photographs show that few of them are 
parallel to the Himalayan orogen and others are transverse to it. Neotectonic 
activity is clearly reflected in the Doon valley and is tectonically unstable 
today and possibility of earthquakes cannot be ruled out in this region. A 
seismic study of the region shows that it is prone to moderate as well as great 
earthquakes. The zonation map for moderate earthquake shows that this 
region can experience peak ground acceleration around 310 cm/s. This value 
is close to the peak ground acceleration of 304 cm/s recorded for the Uttar 
Kashi earthquake which is 60 Km north of Dehradun. The prepared zonation 
map for this worst possible scenario shows tiiat cities like Tehri, Uttarkashi, 
Srinagar, Deoprayag, Pauri and Dehradun fall in zone 1, and can experience 
bigger than 600 cm/s. Haridwar and Rishikesh fall in zone 2 and can 
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experience ground acceleration around 300 cm/s. The destruction in this 
region will be dominantly affected by ruptures having longer lengths and 
least effected by shorter ruptures. Therefore special consideration about the 
longer rupture should be taken while the effect of earthquake hazard should 
be considered. 
, , , GARHWAL HIMALAYA 
184. GUPTA (S.C), SINGH (V.N) and KUMAR (A). Attenuation of Coda waves 
in the Garhwal Himalaya, India. Physics of the earth and planetary interiors. 
87(3-4); 1995; 247-253 p. 
This article analyses the estimates obtained by analysing Coda waves of 
seven local earthquakes recorded in the Garhwal Himalaya. The earthquakes 
have their epicentral distances within 100 Km, focal depth upto 20 Km with 
2.4 or 4.9 M. The mean value of "SUB c" shows a dependence on frequency 
varying from 206 at 1.5 Hz to 2090 at 18 Hz. Q SUB c value estimated for 
the region represent the average attenuation properties for a surface area of 
about 20000 Km "SUP2" in a circular shape with a radius of about 80 Km 
assuming single back scattering. 
185. JAIN (A.K). Kinematics of the transverse lineaments, regional tectonics and 
Holocene stress field in the Garhwal Himalaya. Journal of Geological 
Society of India. 30 (3); 1987 ; 169 - 186 p. 
This article deals about post-collision deformational processes in the 
Himalaya which are reflected in the development of large scale lineaments 
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and transverse faults. Numerous earthquakes testify to the present day 
deformational processes which are restricted to the tectonic zones of the 
higher, lesser and Sub Himalaya as well as the Indo-Gangetic plain. In this 
article numerous lineaments and fractures traces in the Garhwal Himalaya 
have been used for deciphering the Holocene stress regime. Their role in 
controlling the present day earthquakes and some larger tectonic features are 
emphasised. 
, , , GARHWAL-KUMAUN REGION 
186. ARYA (Anand.D). Damage Scenarios of probable earthquakes of M6.5 in 
UP Himalaya. Himalayan Geology. 20 (1); 1999 ; 93 - 103 p. 
The eight districts of the Uttar Pradesh comprise the Uttaranchal Himalaya 
between 28.7° - 31.3° latitudes and 77.6° - 81°E longitudes. The districts are 
Almora, Chamoli, Dehradun, Garhwal, Namital, Pithoragarh, Tehri Garhwal 
and Uttarkashi. According to seismic zoning map of India whole of district 
Chamoli, three fourths of Almora, Pithoragasrh, Garhwal, Tehri and 
Uttarkashi lie in seismic zoning V where MM IX or more probable. The 
remaining part of Uttaranchal is placed in zone IV. The total area of eight 
districts is about 51125 Km .^ When an earthquake occurs in an area, a large 
area gets shaken indicating felt intensity of IV. During the Uttarkashi 
earthquake of October 20, 1991 ( Richter 6.6) covered a circular area of 
about 31 Km diameter and had an oblong elliptic shape about 65 Km long 
and 40 Km wide. More than 20 earthquakes of 5.1 to 6.6 have occurred in 
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the Uttaranchal. According to the report houses were damaged totally of 6 
districts. Roads, bridges canals were badly damaged by the earthquake. The 
earthquake caused intensive damage to the buildings of various government 
departments. 
187. SklVASTAVA (P) and MITRA (G). Thrust geometries and deep structure 
of the outer and lesser Himalaya Kumaon and Garhwal : implications for 
evolution of the Himalayan fold and thrust belt. Tectonics. 13 (I) ; 1994 ; 89 
-109 p. 
The Kumaon-Garhwal region of the Himalaya lies near the center of the 
Himalayan Fold and thrust belt. Two balanced cross sections, 100 Km apart 
have been drawn through the outer and lesser Himalaya. According to the 
evolutionary model Kumaon Himalaya is evolved by an overall 
forelandward progression of thrusting, with some reactivation along the 
Munsiari Thrust (MT), the Main Boundary Thrust (MBT) and the Main 
Central Thrust (MCT). The Main Bondary Thrust may have occurred in 
Early-middle paleocene but the main episode probably started in the Late 
Eocene and may still be continuing. The crystalline sheets have been 
restored in order to obtain shortening estimates for the entire Himalaya. 
, , U.P, NAINITAL 
188. PANDEY (I.C). Tectonic interpretation of the geology of Nainital area. 
Himalaya Geology. 4 CH : 1974 : 532 - 546 p. 
The rocks constituting the Nainital area represent little to low grade 
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metamorphosed sediments. This block is divided into several lithological 
units as Laria Kanta formation, Bhowali formation, Nainital formation and 
Dolerite. The tectonic transport directions appear to be from NNE, N and 
NW. The Laria Kanta formation show high grade metamorphism and forms 
the tectonic cap. The Sher-Ka-Danda and Ayar Patha ranges are 
characterised by synclinal structures. The Nainital lake in the area is formed 
as a result of numerous faults and occupies the anticlinal part between die 
two synclines. The major causes of landslides in this region are movement 
along the shear zones, joint pattern and high angle of repose of rock varying 
in their physical property. 
, , ^TEHRI GARHWAL 
189. BRUNE (J.N). The seismic hazard at Tehridam. Tectonophysics. 218 (1-3) ; 
1993 ; 281-286 p. 
This article discusses about the hazards to the controversial Tehri dam by the 
earthquakes. The proposed 265 m high Tehri dam in India would lie in one 
of the most hazardous areas in the world with respect to earthquakes. A 
magnitude 8 or greater earthquake may be expected under the dam. Due to 
the unique tectonic setting and lack of detailed studies, little is known about 
the expected ground motion, but indirect evidence suggests acceleration of 
Ig can be expected. In tliese circumstances the design of dam should be 
subject to the most rigorous dynamic analysis. 
190. IYENGAR (R.N). How safe is the proposed Teliri Dam to earthquakes. 
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Current Science. 65 (5) ; 1993 ; 384 - 392 p. 
This article discusses about the Tehri Dam and its safety to earthquakes. 
Tehri Dam construction of which has been stopped presently at a height of 
20 metre has been surrounded by controversies. This article explain main 
issues related to seismic analysis and design. Since the valley at the dam site 
is too narrow, three dimensional effects have to be accounted for in the 
design. The peak ground acceleration of 0.22 g recommended by the expert 
committee appointed by Govt, of India needs considerable upward revision. 
191. SUSHIL (Kumar) and RAVINDRA (SINGH). Seismometric observations at 
Tehri dam site for microzonic. Journal of Himalayan Geology. 4 (1 ) ; 1993 ; 
63 - 70 p. 
Seismic microzoning has been carried out at the Tehri dam site to assess the 
seismic intensity at the construction bearing surface with respect to that of a 
reference station. Five field seismometric stations were installed from left to 
right of the Bhagirathi gorge at Tehri dam site. Two stations were located at 
the top on the east and west parts of the ridge, where as two stations were 
installed at the dam crest in a similar manner and fifth was located at the 
base of the dam site. Total 33 earthquakes were recorded during this period. 
An analysis of the average values for relative amplitudes at different sites of 
the gorge has been carried out. The upper seismometric station located 
above the dam crest level has relative amplitudes 1.37 for the station at east 
ridge and 1.81 for the west ridge as compared to that of the reference station. 
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Seismic intensity at the bottom of the gorge has been calculated as -1.11 and 
at the stations above the crest level are 0.45 and 0.86 at the eastern and 
western parts of the ridges. 
, , , UTTARKASHI GARHWAL 
192. CHANDER (R) and KALPNA. Evidence from earthquake fault plane 
solutions on upper crustal stresses in the Garhwal Himalaya. Journal of 
Geological Society of bidia. 45 (6) ; 1995 ; 695 - 701 p. 
This article is about the fault plane solution of the 1991 Uttarkashi 
earthquake. It is considered along with a reverse fault type and strike slip 
type. The data are consistent with the view that the fault type stress prevails 
throughout the upper crust in the Himalayan region. Reactivation of the 
strike slip faults occurs under the influence of sigma I minutes and sigma 2 
minutes. This is within the theory of fault reactivation under general three 
dimensional stresses. The pore pressures could be relatively high and may 
approach lithostatic levels overmost parts of upper crust in the region. 
193. COTTON (F) and CAMPILLO (M). Rupture history and seismotectonics of 
the 1991 Uttarkashi, Himalaya earthquake. Tectonophysics. 258 (1-4) ; 1996 
; 3 5 - 5 1 p. 
This article is about the Uttarkashi earthquake which occurred in the main 
thrust zone of the Himalaya on 19 October 1991. This earthquake was witli 
a moment magnitude of 6.8 and is examined by using different sets of data to 
understand better the faulting process of a major earthquake in the 
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Himalayan region. Precursory earthquakes foreshocks and aftershocks 
activity are described. Depth estimate of the plane of detachment is made 
and a fault interaction model is presented. This model shows that the mam 
shock occurred at the juncture of MCT zone, plane of detachment and the 
basement thrust. The north dipping Uttarkashi fault, a parallel fault at the 
MCT zone has been activated by the tectonic stress generated due to the 
relative movement of the Tibetan plate over the hidian plate. 
194. GAHALAUT (V.K). Temporal variation of seismicity in a Himalayan 
tectonic block and the 1991 Uttarkashi earthquake, India. Physics of the 
Earth and planetary interiors. 85 (3-4) ; 1994 ; 339 - 347 p. 
This article deals with the spatial and temporal variation of the seismicity 
between 1970 and August 1991 in the northwestern Himalaya and adjoining 
areas of Tibet. The aim of the investigation was to detect a pattern which if 
known earlier could have been used to predict the Uttarkashi earthquake of 
19 October 1991 in the Garhwal Himalaya. The strong earthquakes 
occurring in block defined by longitudes 75 degrees and 83 degrees east and 
latitudes 30 degrees and 38 degrees N approximately yield a distinctive 
pattern of temporal variation in the seismicity. The seismicity in the 
northwestern Himalaya segment of the Alpine Himalayan seismic belt may 
not be independent of seismicity in southwestern Tibet. 
195. KAYAL (J.R). Precursor seismicity, foreshocks and aftershocks of 
Uttarkashi earthquake of October 20 1991 at Garhwal Himalaya. 
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Tectonophvsics. 263 (1-4); 1996 ; 339 - 345 p. 
The Uttarkashi earthquake occurred in a complicated tectonic setting at the 
Main Central Thrust (MCT) zone of thre Himalaya. The article describes the 
precursory earthquake activity, foreshocks and aftershocks. Fault plane 
solutions of the main shock and aftershock indicate the thrust faulting. The 
fault interaction model shows the main shock occurring at the main central 
thrust zone. It has been activated by the tectonic stress generated due to the 
relative movement of the Tibetan plate over the Indian plate. 
196. KHATTRI (K.N) and YU(G). Seismic hazard estimation using modelling of 
earthquake strong ground motions : a brief analysis of 1991 Uttarkashi 
earthquake, Himalaya and prognostication for a great earthquake in the 
region. Current Science. 67 (5); 1994 ; 343 - 353 p. 
The strong motions from earthquakes are modelled by representing the 
earthquake rupture as a superposition of subevents occurring randomly on 
the fault plane. The shapes of these sub-events are assumed to be circular and 
their sizes are governed by a power low satisfied by self similar processes. 
Models are presented by a couple of strong motion accelerograms of the 
1991 Uttarkashi earthquake to demonstrate the usefulness of this method and 
it is promise of generating strong motion histories of the future earthquakes 
by providing a sharper approach to seismic hazard assessment. 
197. SATI (D) and NAUTIYAL (S.P). Possible role of Delhi-Haridwar 
subsurface ridge in generation of Uttarkashi eartliquake, Garhwal, India. 
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Current Science. 67 (1) ; 1994 ; 39 - 44 p. 
The article discusses the causes of Utttarkashi earthquake. The Himalayan 
orogen has certain zones in its foreland which frequently experience 
seismicity. The geophysical and aeromagnetic data suggest extension of 
peninsular rocks as NE-SW trending ridges in the Himalaya in these zones. 
The epicentral zone lying above the ridge end, has generated many NE-SW 
extensional structures within the NE-SW compressional field. The Himalaya 
orogeny has not yet ceased and the compression continues. The release of 
stresses retained by structures under elastic strain causes seismicity in the 
Himalayan belt. 
198. THAKUR (V.C) and KUMAR (S). Seismotectonics of the 20 October 1991 
Uttarkashi earthquake in Garhwal Himalaya, North India. Terra Nova. 6(1) ; 
1994 ; 90 - 94 p. 
This article covers the destruction in the earthquake of Uttarkashi which 
occurred on 20*'' October 1991. It caused extensive damage to property in the 
Garhwal Himalaya region. The body wave magnitude of the earthquake was 
6.6 and the fault plane solution indicates reverse faulting. The hypocentre 
was located at a focal depth of about 12 BCm between the Chail and Jutogh 
Thrust, but movement propogated southward along the Jamak-Gangotri Fault 
and Dunda Fault which are developed as blind faults related to the growing 
Uttarkashi antiform. 
199. VIRK (H.S) and SINGH (B). Radon recording of Uttarkashi earthquake. 
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Geophysical research. 21 (8) ; ' 1994 ; 737 - 740 p. 
The spatial and temporal distribution of radon is recorded in north soil gas 
and ground water using two different techniques. The track etch method and 
emanometry. Radon recording stations have been set up at one site on 
Amritsar and four sites in the Kangra valley under the Himalayan seismicity 
project. The track etch method gives integrated measurement of radon over a 
week or a fortnight. The emanometry method is used for daily recording of 
radon activity in soil gas and ground water. The Uttarkashi earthquake 
occurred on October 20, 1991 in the Garhwal Himalayas about 330 Km from 
recording stations in the Kangra valley and about 450 Km from Amritsar 
respectively. 
200. YU (G) and KHATTRI (K.N).Stiong ground motion from the Uttarkashi, 
Himalayan earthquake: comparison of observations with synthetics using 
the composite source model. Seismological Society of America. 85 (1) ; 
1995; 3 1 - 5 0 p. 
This article deals with the Uttarkashi earthquake which occurred on 19th 
October 1991 in the greater Himalayas, north of the Main Cential Thrust 
(MCT) with an estimated depth of 12 Km. The fault plane solutions indicate 
low angle thrust mechanism consistent with the tectonic pattern of thrusting 
in the region. The amplitudes and frequency content of the ground motion 
are more or less consistent with an earthquake of this magnitude (7.0) in 
California, composite source model and synthetic Greens junction produce 
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acceleration, velocity and displacement with the realistic appearance near the 
fault at Bhatwari and Uttarkashi. Two velocity models predicted strong 
ground motions at Bhatwari and Tehri from a potential magnitude 8.5 
earthquake filling part of the seismic gap along the Himalayas frontal faults. 
, , WEST BENGAL, CALCUTTA 
201. BILHAM (R). The 1737 Calcutta earthquake and Cyclone evaluated. 
Bulletin of Seismological Society of America. 84 (5); 1994 ; 1650 - 1657 p. 
This article discusses about the 1737 Calcutta earthquake which is rendered 
as one of the three most disastrous earthquakes in history. This earthquake is 
responsible for the loss of 3 lakh lives. The discrepancy between the 1737 
urban population of Calcutta and the number of claimed fatalities. The 
difficulty is distinguishing between damage from shaking and hurricane 
force, winds and flooding that occurred during the same night, and the 
contradiction between the number of nocturnal deaths and the apparent 
earthquake resistant of hatched roof dwellings. It is possible that earthquake 
damage may have been minimal. 
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